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LETTER OF TRANSMITTAL. 



Depabtment op the Interior, 
United States Geological Survey, 

Washington^ D. C, January 13, 1897. 
Sir: I transmit herewith, for publication, a paper entitled The 
Lower Cretaceous Gryphseas of the Texas Region, which has been 
prepared jointly by Mr. Thomas Wayland Yaughan, assistant geolo- 
^st, and myself. 

Very respectfully, 

Robt! T. Hill, 

Oeologist. 
To the Director, 

United States Geological Survey. 
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THE LOWER CRETACEOUS GRTPHJIAS OF THE 
TEXAS REGION. 



By Robert T. Hill and T. Wayland Vaughan. 



INTKOBUCTION. 

The present paper treats of the sx>ecific classification, stratigraphic 
occurrence, and relationships of one particular group of the many 
kinds of fossil oysters occurring in the Lower Cretaceous formations 
of Texas. This group includes those forms which have generally been 
referred to ChryphcBa pitcheri of Morton. Owing to the plentiful 
occurrence of the shells of these oysters in the formations mentioned, 
this group is of great imx)ortance from many standpoints, and a thor- 
ough knowledge of the forms composing it has the utmost economic 
value because of the assistance which they render in determining 
the stratigraphic position of various beds in the geologic sections^ 
In two instances within the last year, by the aid of these fossils, 
brought up from great depths in diamond-drill cores, cities in Texas 
upon the point of abandoning the attempt to procure artesian water 
have been warranted in drilling a few feet farther, where the desired 
artesian flow was procured. Unfortunately, however, this gi'oup of 
fossils has not been properly understood or classified, owing to the 
inadequate manner in which they were originally described and pub- 
lished. These descriptions were often based upon single specimens 
or incomplete collections made in the hasty reconnoissances of early 
frontier expeditions and were unaccompanied by stratigraphic data. 
The species from the Texas region have usually been based upon one or 
two i)oor specimens, accidentally picked up without record of strati- 
graphic occurrence, and described by a paleontologist unacquainted 
with the stratigraphic relations of the rocks in which they were found. 
Other sx>ecies have been made from variations of some previously 
described form. The forms have also become involved in a confusion 
of nomenclature and controversy, so that the student can not obtain 
from the literature a proper conception of their occurrence, distribu- 
tion, and classification. 

A controversy between Prof. Jules Marcou on the one hand and 
nearly all the eminent American paleontologists of the day on the 

18 



14 LOWER CRETACEOUS QRYPHJEAS OF TEXAS REGION. Ibuu.wl 

other early arose concerning the species OryphcBa pitcheri and the 
formations in which it was found. Upon the finding at Tucnmcari 
Mesa, New Mexico, of two fossil oysters which he termed ChrypJuea 
dilcUata var. tucumcarii and Ostrea marshii (Marcou, not Sowerby), 
Professor Marcou announced the existence there of rocks of the Ju- 
rassic age. He likewise asserted the existence of Lower Cretaceous 
strata at Comet Creek, on the head waters of the False Washita, a 
locality in what is now known as Oklahoma, basing this conclusion 
upon the existence of a single species of fossil oyster in strata of luma- 
chelle limestone aggregating only a few feet in thickness. 

Professor Marcou in his many papers has variously described these 
beds and their thickness, and has successively referred this 8i>eeies 
as follows: ^^ Exogyr a ponder osa Roemer" (provisionally), ^^ Os^ea 
aquUi or couloni {f)y" ^^ Exogyra pitcheriy^^ ^^ Qryphceu pitcheri^'*'* 
^^QrypJuBapitcheHysLT. Tiavwi, Hall and Conrad," ^^GhryphcRaroem&rij^^ 
" Oryphcza pitcheriy and OryphcRa roemer i again. Inasmuch as 
much controversy has taken place concerning the thickness of the 
beds and the nomenclature of the fossil, we append the following 
extracts from his writings, giving the facts in full: 

18S5,^ThiB limestone is only 5 feet thick; it is of a whitish gray color, containing 
an immense qnajitity of Ostracea, which I consider (provisionally) as the Exogyra 
ponderosa Roemer; having the closest analogy with the Ebcogyra of the Neoco- 
mien of the environs of Keuf ch&tel. [ United States Pacific Railroad Explorations, 
1858-54, Vol. IV, p. 43, H. Doc. 129. Washington, 1855.] 

1858, — This limestone is only 5 feet thick; it is of a whitish gray color, contain- 
ing an immense quantity of Ostracea, which I consider as identical with the 
Exogyra (Oryphcea) pitcheri Mort, having the closest analogy with the EoDogyra 
couUmi of the Keocomian of the environs of Nench&tel (Switzerland). [Geology 
of North America, Zurich, 1858, p. 17. This iMuuage purports to be a yerbatim 
copy of the above jMuragraph and is from the chapter entitied '* Extract from 
report of explorations for a railway route, near the thirty-fifth parallel of lati- 
tude, from the Mississippi River to the Pacific Ocean,'* etc., Washington, 1855, 
H. R. Doc. 129.] 

1858, — In the literal copy and translation of Prof. Jules Marcou's 
field notes by W. P. Blake, page 131, Volume III, of the Pacific Rail- 
way reports, quarto edition of 1856, the Comet Creek locality, near 
camp 31, is described as composed of ** three or four broken beds with 
crinoids disseminated here and there as if the ruins were formed of 
a lumachelle limestone of Neocomien age. This lumachelle is formed 
by the fragments of Ostrea aquHa or couloni or a variety, for it is 
smaller. • • • • the four beds of lumachelle are 2 feet thick." 
Concerning these notes, however, Mr. Marcou later said: **I here 
declare that I know nothing of the publication of the edition in 
quarto of these reports, and that I decline all responsibility as to the 
use that may have been or may hereafter be made by others of my 
official notebooks," etc. (Geology of North America, etc., Zurich, 
1858, p. 1.) 

2858, — ^On page 27 of the Geology of North America, Mr. Marcou 
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says, in discussing his Neocomian in America, .of which this is the 
only locality recorded as seen by him, that ** its thickness varies from 
6 to 50 feet." 

186S, — I have never seen Morton's original specimen. • • • I am led to 
believe that I did not meet with the true O, pitcheri of Morton in my explorations- 
with Captain Whipple's party. Mr. Ferdinand Roemer having the opportunity 
of seeing in the company of the late Dr. Morton himself the original specimen at 
Philadelphia, I natnraUy followed his identification of O, pitcheri; and if Roemer 
has made a mistake I was misled by his description. * * * Tbns we shall have 
three species of Gryphsea: 1, the (?. tncumcarii of the Jurassic rocks of Pyramid 
Mount (New Mexico) ; 2, the false O, pitcheri, of Roemer and Marcou, or the false 
O. pitcheri var. navia of Conrad and Hall, of the Qretaceous rocks of the false 
Washita River (Texas), which may be called O. roemeri in honor of its first dis- 
coverer, Mr. F. Roemer; and 8, the true G. pitcheri^ Morton, which I have never 
seen, and consequently on which I can not give any information as to its strati- 
graphical position and association with other fossils. [Proc. Boston Soc. Nat. Hist. , 
Vol. Vm, p. 95, 1862.] 

1889. — As to the Oryphcea pitcheri which Mr. Hall calls var. Tiavia, it is the true 
G. pitcheri of Morton and Roemer, found by me at Comet Creek, near the false 
Washita River. [American Geologist, September, 1889, p. 168.] 

1896. — The first strata of this Cretaceous system contain at Comet Creek, Fort 
Washita, etc., an immense number of Oryphcea Boemeri Marcou (formerly called 
G. Pitcheri by Roemer and Marcou) . The CHryphcea are so numerous as to recall 
the ''Limestone of the Grpphtea arcuata Lias of England, France, and Gkermany." 
These first beds, which may be called " Caprina and Grypheea Roemeri limestone,^ 
are the bottom beds of the American Neocomian or Lower Cretaceous. [The Ju;ra 
of Texas, by Jules Marcou, Proc. Boston Soc. Nat Hist., vol. 27, p. 157, Boston, 
October, 1896.) 

Prof. James Hall and Dr. B. F. Shumard, supported by Prof. James 
D. Dana, were the chief opponents of Professor Marcou's views. 
They correctly alleged that the species variously termed by him G. tu- 
cumcariy G. dUaiata, etc., were identical with Morton's G. pitcheri^ 
and correlated the Tucumcari beds with the Cretaceous instead of the 
Jurassic, to which age Professor Marcou referred them. This con- 
troversy,^ carried on without knowledge of the stratigraphy, and pri- 
marily based ux)on the identity or nonidentity of Marcou's G. tucum- 
cari with G. pitcheri^ established the custom of referring nearly all 
the known gryphseas of the Southwest to the little-understood 
G. pitcheri of Morton. A cloud was also cast upon the value of the 
descriptions and figures of Cretaceous fossils which had been sent to 
Professor Marcou from Fort Washita, Indian Territory, and Texas 
by Captain Pope and Dr. G. G. Shumard, and described and figured 
by him in his Geology of Nori^h America. With the exception of 
Roemer's, those were the best illustrated figures of fossils from the 
Texas region, but unfortunately their exact stratigraphic i)osition 
was unknown Bt that time. His now well-known species Exogyra 
sinucUa var. americana, for instance, was strongly asserted to be iden- 

1 The sahetance of this controversy may be found in J. D. Dana's *' Review of Marcou's 
QwAogy of North America,'' in the American Journal of Science, November, 1868, pp. 828-^88; 
and in the same journal for January, 1850, pp. 187-141. 
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tical with Exogyra ponderosa Roemer,* and whatever of worth there 
may have been in his work was largely overlooked in the criticism 
of its errors, and confused by his own subsequent controversial 
discussions. 

Of all who participated in the discussion, Professor Marcou and Dr. 
B. F. Shumard were the only ones who had seen or collected the fos- 
sils in situ; and neither of these had seen or understood the strati- 
graphic relations of the Cretaceous section in its entirety as it is now 
known. Dr. Shumard seems to have overlooked any varietal differ- 
ences in the gryphseas. Professor Marcou later admitted * that the 
form which he called G: pitcheri might not be that species at all, and 
insisted that his G. dUatata var. tucamca/rii was different from it. 
The others insisted that the form G, dUakUa var. ttunimcari^ which 
Professor Marcou stoutly maintained was distinct, was the true 
G. pitcheri. 

Professor Marcou, unfortunately, has never seen the Cretaceous 
formation in Texas or the main area of its occurrence in Indian Ter- 
ritory as at present constituted, his itinerary having taken him 
entirely to the north of the Ouachita range,^ which separates the frag- 
mentary, disconnected, and attenuated outlying areas of Kansas and 
Oklahoma from the true Texas region and its extension into the 
Chickasaw and Choctaw Nations. The "2," "4," or "5" feet of the 
Lower Cretaceous limestone which he saw at Comet Creek, Oklahoma, 
and the few feet of Cretaceous near Tucumcari, New Mexico, repre- 
sent merely a horizon in a single one of the three divisions of the 
series. (See PI. XXXIV. ) His entire observation of the beds of both 
localities was not of a half day's duration. 

Dr. Shumard 's erroneous section * of the Texas Cretaceous completely 
obscured for the time being the sequence of the Cretaceous forma- 
tions. Professor Marcou protested*^ upon theoretical grounds against 
the correctness of this section, but his objections carried little weight 
owing to the bitterness of the controversy in which he had become 
involved. 

These misconceptions concerning the Cretaceous formations arose 
in the earlier days of American geology, before the Arkansas-Texas 
region had been explored. It was the general opinion at that time 
that there were no marine strata in the United States comparable to 

> Am. Jour. Scl., 2d series, Vol. XXVI, 1868, p. 831. 

* See extract from his writings, paragraph on p. 16 of this paper. 

* At several times Professor Marcoa in his writings has conveyed the impression that he had 
seen the Cretaceous at Fort Washita, Indian Territory, and in Texas. (See American Geolo- 
gist," Aug., leOi^ p. 100.) The various journals, itineraries, and maps of the Padflc Bailway 
expedition, as published by himself and others, giving a minute record of the progress of the 
party day by day, show that it nowhere encountered these localities or any other south of the 
Ouachita Mountains. The fossils described by him in his Oeology of North America and elae- 
where, from Fort Washita, were collected and sent to him by Dr. O. O. Shumard, and those 
from the Cross Timbers of Texas by Captain Pope, of the Thirty-second Parallel Survey. 

* Trans. Acad. Sci. St. Louis, VoL 1, 1800, p. 583. 

* Boston Soc. Nat. Hist., Vol. VIIl, 1862, p. 89. 
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the Lower Cretaceous strata of Europe, and that the Cretaceous for- 
mations of our couutry were conspicuously devoid of chalky deposits, 
and hence were exceptional by the absence of what is their most char- 
acteristic litho-paleontologic feature in other parts of the world and 
the one from which the name of the group is derived. These opinions 
were the logical result of what was then known of the American Cre- 
taceous formations. Knowledge of this group was at first mostly con- 
fined to the strata of New Jersey, which, although devoid of any chalky 
material, are, as shown by their fossils, homotaxially equivalent to the 
Upi)er Chalks of Europe. The New Jersey deposits were also sup- 
posed to represent, stratigraphically and f aunally, all of the American 
Cretaceous section, when in fact, as we now know, they are only the 
uppermost beds of the upper division of the American Cretaceous, 
and in no manner indicate the great development of the lower beds 
of the Southwestern States. 

The Arkansas-Texas section shows the presence in America, as well 
as in Europe, of a most perfect sequence of Cretaceous deposits, from 
the Wealden (Trinity) beds to the equivalents of the Senonian, which 
embraces all Cretaceous time. 

In the year 1886 it was shown ^ that current misconceptions of the 
Texas Cretaceous and its fossil species were largely due to the fact 
that underlying the hitherto supposed base of the beds of that period 
there was another lower and entirely distinct series of rocks, to which 
the name Comanche series was soon given, and that its fossils, col- 
lected at various times, had all been erroneously confused with the 
overlying Meek and Hayden section, which hitherto had been sup- 
posed to embrace the entire range of the North American Cretaceous. 
As a natural result of these misconceptions the stratigraphic occur- 
rence of the Cretaceous Ostreidae in general, although the}' are the 
best preserved and the most abundant of our fossils, was but little 
understood and has not been properly presented. 

One of the first results of the separation of the Comanche series 
from the Upper Cretaceous was the discovery of the fact that the 
numerous forms of fossil Ostreidte, then known by the name of 
Chryphcea pitcheri, G. dUatataya.T. tiieumcarii, etc, ^ were character- 
istic of and restricted in occurrence to this Lower Cretaceous series. 

Mr. Stanton's * recent studies of Newberry and Schiel's Orijphcka 
pUclieri from the Upper Cretaceous of New Mexico and Utah show it 
to be a distinct species ((?. newberryi Stanton) and removes the last 
vestige of G. pUcJieri from the Upper Cretaceous. 

The writers have visited every one of the historic type localities 
from which these forms were originally described and have studied 



> The paper, with printed sections, was presented before the Philosophical Society of Wasli- 
ini^n in December. 1886, and pnbli£hed in the Am. Joar. Sci., 3d series. Vol. XXXIII, 1887. pp. 
298-290. 

"Bull. U. 8. OeoL Survey No. 106, 1883, pp. flO-«2. 

Bull. 151 2 



18 LOWER CRETACEOUS GRYPH^AS OF TEXAS REGION. Iblxl.151. 

minutely their stratigraphie occurrence, range, and association. Col- 
lections have been made, not of a few adults only, such as have 
usually been figured, but of specimens in everj'stAge of growth and 
variation. 

In the paper and section previously mentioned three distinct hori- 
zons of the several forms of so-called Chryph^ea pUcheri were pointetl 
out, one below the Comanche Peak fauna, associated with Exogyra 
texana, another at the base of the Washita division, above the " Hip- 
purites" or Caprlna (Edwards^) limestone, consisting of Dr. C. A. 
White's E, fornu^ulata {G, trnvitty Hall); and another in the Washita 
division associat-ed with Ostrea carinafa. Still later it was discovered 
that another variety, Roemer's O, piteheri^ occurred only at the top 
of the Del Rio (Exogyra arieiinn) clays in a very persistent zone. 

As studies of the Comanche series progressed, another important 
fact became apparent. The forms called Gryphcea pitcheri by Mor- 
ton, Roemer, Marcou, and others each came from a different strati- 
graphic position in the Comanche series, and might or might not be 
distinct species, or varieties of the same species, which upon close 
study of abundant material could be defined so as to be of strati- 
graphic value. 

At this time (1886) opinions of what constituted O. pitcheri Morion 
were formed Ijargely from the accepted literature, and it was believed, 
with Roemer, White, and others, that the former's figures represented 
the type of the true G. pitcheri. As now shown in this work, this 
was an erroneous opinion, which has caused much trouble. Studies 
of the uppermost Comanche beds in the littoral regions of Denison, 
Texas; Tucumcari, New Mexico; and southern Kansas, which have 
since been published, had not been completed at that date. Later 
the senior author made special trips to Tucumcari mesa, where only 
a small portion of the entire Comanche series is revealed, in order to 
ascertain the facts as to Professor Marcou's locality. GrypTuBfi 
fticumcarii was found in abundance, and he was strongly impressed 
with the fact that this was a distinct species; but ux)on this trip its 
accompanying fauna of Washita fossils was not discovered, and he 
supposed that Marcou had ground for assigning these beds to the 
Jurassic, and for a short time was inclined to support Marcou's 
position,^ Later, in 1889, he made a detailed study of the peculiar 
Denison (Texas) section,^ which, as has been recently shown, has 
marked variation from the Comanche series in central Texas, and saw 
in them paleontologic evidence which led to the belief that the 
Tucumcari beds were equivalent in part thereto. On a second visit 
to Tucumcari an abundant fauna was found accompanying (?. tiwum- 



> deographic de^igoations will hereafter be used for the various terranes of the Cretaceous 
group iu Texas, instead of paleontologic denominations, in accordance with a system adopted 
by the Survey. 

«Bept. GeoL Survey Arkansas for 1888, Vol. H, 1888, pp. 172-173. 

» See Bull Geol. Soc. America, Vol, V, 1894, pp. 2»7-338. 
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carii identical in species with those of the Denison beds of the top 
of the Comanche series, thereby fixing the stratigraphic position of 
Marcou's Tucumcari species.^ 

This extensive collection from Tucumcan, and those made by 
Hyatt, and later by the collectors of the Texas survey, all show that 
the x'arietj'^ tucumcarii of Marcou occurs in association with a charac- 
teristic and unmistakable fauna* of the Washita division (the upper- 
most division of the Comanche series), the same to which belongs his 
(Marcou's) O. pif^heri beds of Comet Creek,*^ Oklahoma, which he 
called Cretaceous. Furthermore, O. corrugata Say, of which Mar- 
cou's (?. tucumcarii is but a variety, was later found in abundance in 
the Red River region of Texas and Indian Territory, southern Kan- 
sas, and Oklahoma, in association with an undoubted Washita fauna, 
including the species Ammonites shumurdi, Marcou, described by 
him as a Cretaceous species, and which Professor Hyatt found in the 
Tucumcari beds. The exact horizon of this ammonite in Texas is at 
the top of the Kiamitia beds, which are principally composed of Mar- 
cou's Comet Creek Cretaceous O. pitcheri {G, nat'ia, Hall), and are 
far above the base of the other fossiliferous beds of the Comanche 
Cretaceous. 

Furthermore, while the two species of Gryphsea described by Pro- 
fessor Marcou from Comet Creek, Oklahoma, and Tucumcari, New 
Mexico, respectively (the former as Cretaceous and the latter as 
Jurassic), are both now known to occur in the Washita division of the 
Lower Cretaceous series, there is much stratigraphic evidence indi- 
cating that the alleged "Jurassic" form occupies a horizon slightly 
higher than that of the other species, which he called Cretaceous, 
although two forms are sometimes associated together.* . The latter, in 
the main area of the Cretaceous where the section is complete, has a 
unique and persistent hemera in the Kiamitia beds at the base of the 
Washita division. The varieties of O, corrugata Say, called by 
Marcou G. tucumcarii^ etc., found in. the Tucumcari beds of New 
Mexico and in the outlying areas of the Comanche series in Oklahoma 
and southern Kansas, are associated with a moUuscan fauna which 
belongs higher up in the Washita division.* 

Reviewing the criticisms of Professor Marcou's work and species 
in the light of years of later observation, it is but justice to say that 
mistakes were made by both sides engaging in the discussion. Pro- 
fessor Marcou's assignment of the Tucumcari beds to the Jurassic 
was erroneous, and his antagonists' assignments of them to the Cre- 

> Science, July 17, 1883. Also Am. Jour. Sci., 3d series, Vol. L, 1885, pp. 288.283. 

'See outlying areas of thje Comanche series: Am. Jonr. Set., 8d series. Vol. Xj, 1885, pp. 228-288. 

* In NoTember, 168ft, Mr. Vaughan ristted the region west of Arapaho, ** Q " Coanty, Oklahoma, 
and endeavored to locate Professor Marcou's Comet Creek locality. The name Comet Creek is 
unknown to the present inhabitants, but beds were found which clearly conform to Professor 
Marcon^fl description. See Am. Jour. Sci., July, 1887, pp. 43-50. 

« See Am. Jour. Sci., Sept., 1883, pp. 205-284, and July, 1887, p. 60. 

«See Am. Jonr. Sci., Sept., 1885, pp. 205-234 
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taceous were correct, but erroneous in referring to the Upper or Meek 
and Hayden section of the Cretaceous. They are now known to be 
Lower Cretaceous, lying just midway between the horizons fixed by 
the parties to the controversy. 

Professor Marcou's opponents correlated all of what is at present 
known as the Lower Cretaceous (Comanche series) with the Upper 
Cretaceous, and mixed the fossils from widely separated formations, 
now known never to occur together, such as OrypJuea pitcheri (of 
the Washita division) with Ammonites texanus (of the Niobrara), and 
Inoceramus prohlematir.us (of the Benton) with Holectypus planatus 
(of the Fort Worth). ^ These were mistakes similar to those which 
Professor Marcou was supposed to have made. 

The age of the Tucumcari beds has been determined to be Creta- 
ceous in the light of more careful investigations made since Professor 
Marcou's hasty visit,* upon the following evidence: 

1. Professor Marcou, whose expedition permitted only a hasty 
examination, found but two species in the Tucumcari beds, and both 
of these were fossil 05'sters. More detailed recent investigations have 
shown, in addition to these, a large moUuscan fauna of many species 
having greater value for correlation purposes. 

2. The position of this fauna, from a fragmentary outlier of the 
Cretaceous, when compared with the complete section of the main 
body of the Cretaceous in Texas, has been shown to be that of tht» 
uppermost beds of the Lower Cretaceous of the Texas region. It has 
also been shown that, while Professor Marcou's Tucumcari fossils 
belong to the same stratigraphic division of the Cretaceous as do those 
of his Comet Creek beds, which he himself has termed Cretaceous, 
they come from a slightly higher horizon. 

3. The Tucumcari fauna has been studied minutely by those pale- 
ontologists who are most familiar with the American Cretaceous 
formations and has been pronounced by them to be undoubtedly 
Cretaceous. 

4. The Tucumcari beds contain fossils which Professor Marcou 
himself has described as Cretaceous species in other localities. 

5. The Tucumcari fauna has been carefully collected and studied 
by Prof. Alpheus Hyatt, who is the chief American student of Juras- 
sic invertebrate paleontology, and compared by him with known 
Jurassic species of other localities in this country and in Europe, and 
his verdict, as given in the following extract fro'in one of his unpub- 
lished manuscripts in our possession on the age of the Tucumcari 
beds, is that he does not find a single Jurassic species in it: 

The following notes on the species found in the Tucnmcari series of San Migael 
County, N. Mex., are very imperfect. They are for the most part comparisons 
between the fossils found at Tucumcari and elsewhere with European Upper 

* See observations on the Cretaceous strata of the United States with reference to the relative 
position of fossils collected by the Boundary Commission, by James Hail: Am. Jour. Set., 3d 
series, Vol. XXIV, 1857, pp. 72-86. 
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Jurassic forms. My comparisons did not extend into the Cretaceons except in the 
case of the Trigonia, Ostrea, and Ammonites, which did not apx)ear to have any 
close affinities in the Jnra. If the work had not been intermpted by Congressional 
action in 1802. the comparisons would have been extended into the Cretaceous and 
also to those said to be the same by American authors. As the matter now stands, 
I have no opinion with regard to the age of these rocks further than what is 
expressed in this negative fact and in the positive results attained by the exam- 
inations of SchloenbacUia nhumardi and Oryphcea tucumcarii, both of which have 
the characteristics of Cretacic types. 

It will be seen that I did not succeed in finding identical species in the European 
Jura. When the ostreas were being studied I found great confusion, and not 
having ample American materials, I determined to revise the whole group, and 
have added in Appendix A descriptions of the principal European and American 
species of the Jura and vesicularis of the Cretacectas. The object in point in this 
research was the finding of some characteristic which could be used to distinguish 
Cretacic from Jurassic species. This finally appeared in the peculiar crenulations 
on either side of the hinge line. These crenulations made by the border of the 
mantle have not yet been found, so far as I know, in any Jurassic species. The 
collections of this group are large in the Museum of Comparative Zoology, and 
both these and approximately all published figures by different authors were care- 
fully examined. Qryphcea tucumcarii has these crenulations in common with all 
other American and European Cretacic species. 

Having been requested to make an examination of the species of Ammonitidse 
found at Tucumcari and compare it with Ammonites shumardi Marcou, I did this 
work carefully, and arrived at the conclusion that the two were identical. The 
young of shumardi have bifurcated costee* with huge tubercles on the umbilical 
shoulders and another row of smaller ones on the geniculsp. In well-preserved 
fossils an inner line of tubercles begins to make its appearance in some specimens, 
and these may possibly be distinct from some others in which they appear later in 
the life of the shell. The bifurcated costad alternate with single cost® that do not 
usually reach internally to the umbilical shoulders, and these single costse have 
only the outer row or rows of tubercles. The alternation of the costse may be 
regular or irregular, but is evidently characteristic, being found in all well-pre- 
served specimens from New Mexico and Texas that I have seen, and also apx)earing 
in Professor Marcou*s figures of this species in his Qeology of North America. In 
the next stage, the adult, which is reached in Marcou's si)ecimen, according to his 
figure, only on the last quarter of the outer volution, the bifurcated costsB sepa- 
rate gradually into single costations. This separation, which makes an additional 
number of single costsB at this stage of growth, becomes quite perfect in some 
large specimens. 

The keel is well preserved on casts, but is narrow, very prominent, and smooth, 
the outline of the exterior being entire and not crenulated or influenced in any 
way by the costae. These last pass well up on the venter, and are very tumid 
and broad, and are either straight or very slightly bent, but invariably disappear 
at the base of the keel. 

The old whor] of shumardi is not unlike Ammonites leonensis of Conrad;' and 
might be mistaken for it if a fragment of the cast of a senile volution were 
found which was not very well preserved and had lost the second row of tuber- 
cles, but in well-preserved specimens they are apparently easily separated. There 
are no species in the Jura, so far as I know, that approximate to Ammonites 
shumardi. It belongs to the well-characterized Cretacic division of the genus 
Schloenbachia, usually called the Infiatus group. 



'Description of CretaceouR and Tertiary fomils: U. S. and Mex. Boundary Survey, Vol. 1, 
Part II, p. ieO,Pl. XVI, flg. 2n. 
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The misunderstandings that have surrounded the species have been 
augmented by misfortunes in the preservation of the original type 
specimens upon which it was founded. The types of Say's descrip- 
tion are lost, although they may yet be rediscovered in the Philadel- 
phia collections. That of Morton's was originally deposited in the 
collections of the Academy of Natural Science at Philadelphia, but 
was misplaced or lost, so that until the present day it has been inac- 
cessible to all, with two exceptions, of those who have contributed to 
the literature concerning it. At the date of this publication it is in 
the collections of the University of Texas, Austin, Texas. 

The first confusion arising from the inadequate preservation of this 
type specimen is seen in the writings of Dr. Ferdinand Roemer. In 
the year 1847 he visited Philadelphia to see the types of Morton's 
original species, in oi-der to compare them with some forms he himself 
had found near New Braunfels and other points in Texas. Concern- 
ing these types he wrote:* 

1 would never have recognized from Morton's insufficient figure, which repre- 
sents a small form or a young specimen, that the large canoe-shaped, arched speci- 
mens from Texas belong to this species, if I had not seen in the Museum of the 
*' Academy of Natural Sciences" in Philadelphia specimens determined by Mor- 
ton himself which agree completely with those from Texas. Morton furthermore 
remarks- in the description of the species that he possessed specimens almost 3 
inches in length. 

Thus, by the erroneous impression given to Dr. Roemer, through 
the careless preservation of original type specimens, the first confu- 
sion of Morton's O. pitcheri with the other species of Gryphsea was 
started and the nucleus was created for an almost endless misrepre- 
sentation and confusion of forms, which has so permeated all the 
literature of the country that the task of correcting it has at times 
seemed almost impossible. Mr. W. M. Gabb, who was at one time 
curator of the Philadelphia collections, later clearly showed the 
lamentable confusion of these types and how in later years the origi- 
nal was rescued from oblivion. Concerning them he said -? 

One of the principal reasons for this is the fact that Dr. Morton described the 
species from a very small specimen and gave in his '* Synopsis " but a single figure, 
which was not over characteristic. Dr. Roemer, alter studying the fossils of 
Texas, vii^ted the museum of the Philadelphia Academy to study Morton's types, 
but did not succeed in finding the original specimen of this species, it having been 
carelessly thrown aside in :i drawer full of duplicates and worthless fragments, 
from which I had the good fortune to disinter it in 1860 or 1861, after years of 
concealment. Failing to obtain more reliable information than that f iimished by 
Morton's short description and only passable figure, Dr. Roemer applied the name 
to a form very common in Texas, but which, as will be seen below, I believe to be 
distinct from the true pitcheri, 

» Ereidebildangen von Texas, pp.?f)-74; also noted in ''Texas, mit bosonderer Rtlcksicht,"etc., 
p. 385, Bonn, 1840. 
aOp.cit., p. 85. 
3 Palaeontology of California, Vol. II, p. 272. 
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Professor Marcou has also noted that he has never seen the types 
of Morton's species,^ and that his determination was based upon 
Dr. Roemer's figures. 

In 1887 the senior author visited the Philadelphia Academy upon 
the same mission, and was shown a few specimens in a tray, including 
the form described by Dr. Roemer, mixed with others, but found 
nothing resembling Morton's figure, and departed with the same 
impression previously made on Roemer. Professor Heilprin, the 
curator, was absent during this visit, but a few days later a letter was 
received from his assistant stating that Morton's types had not been 
seen. 

On the 21st day of July, 1894, the senior author once more visited 
the Philadelphia collections in order to see Morton's type of (?. pitcheri^ 
but was informed that it had been loaned to persons in Texas, More 
than a year later it was ascertained that Prof. F. W. Simonds, of the 
University of Texas, had been permitted to make some plaster casts 
thereof. Through his kindness we procured one of these casts, show- 
ing in exquisite perfection every detail of the original specimen, and 
thus for the first time an opportunity was obtained to form a correct 
conclusion as to its nature, and to present from these casts good and 
intelligible figures of the original G. pitcheri Morton. These figures 
are given in Plate VI, figs. 5 and 6, of this paper. 

THE FOSSIIj oysters OF THE TEXAS REGION. 

While this paper is devoted to the particular group of forms which 
have been referred to OryphcBU pitcheri Morton, it is necessary, before 
proceeding further, to make a few general remarks upon the fossil 
Ostreidffi of the Texas region. 

The quantity and perfect preservation of the shells of fossil oysters 
in the Cretaceous formations of Texas excite the interest and curiosity 
of all who have visited that region. In places these shells weather 
out of the chalk or marly clay, representing the ancient sea sediments 
in which they were originally embedded, and lie strewn ujwn the sur- 
face iA such great numbers that they are sometimes used for road 
material or collected and burned into lime. At other places extensive 
masses of indurated strata, the outcrop of which can be traced for 
many miles, are composed entirely of them. The pebble of eveiy 
stream bed is made up lai'gely of them, and they are even found as 
redeposits in later formations. 

Catlin, the painter of Indian portraits, thus describes "a ridge of 
fossil shells" near old Fort Washita, Indian Territory, which is com- 
posed of one of the species commonly called Gryphcea pitcheri: 

One of the most curious places we met in all our route was a mountain ridge 
of fossil shells, from which a great number of the above-mentioned specimens 
were taken. During our second day's, march from the mouth of the False Washita 

»Proc Boston Soc. Nat. His., Vol. VIII, 1852, p. 95. 
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we were astonished to find ourselves traveling over a bed of clam and oyster shells, 
which were all in a complete state of petrification. This ridge , which seemed to run 
from the northeast to southwest, was several hundred [?J feet high, and, varying 
from a quarter to half a mile in breadth, seemed to be composed of nothing but a 
concretion of shells, which, on the surface exposed to the weather for the depth of 
8 or 10 inches, were entirely separated from the cementing material which had 
held them together, and were lying on the surface, sometimes for acres together, 
without a particle of soil or grass upon them, with the color, shapes, and appear- 
ance exactly of the natural shells lying loosely together, into which our horses* 
feet were sinking at every step above their fetlocks. These I consider the most 
extraordinary petrifactions I ever beheld. In any way they could be seen, indi- 
vidually or in a mass together, they seemed to be nothing but the pure shells 

themselves, both in color and in shape This remarkable ridge is 

in some parts covered with g^rass, but generally with mere scattering bunches for 
miles together, partially covering this compact mass of shells, forming, in my 
opinion, one of the greatest geological curiosities now to be seen in this country, 
as it lies evidently some thousands of feet above the level of the ocean and 700 or 
800 miles from the nearest point on the seacoast. ' 

The fossil oysters of the Texas region l^elong to many genera and 
species, embracing a great variety of size and form, from the minute 
Exogyra arietina, less than an inch in length, to the gigantic Exogyra 
ponderosa, individual shells of which weigh 5 pounds or more. They 
are found at various horizons throughout the 4,000 or more feet of 
rooks constituting the thickness of the Cretaceous strata of central 
Texas. 

CI.ASSIFICATION OF THE OSTREID^. 

In undertaking the study of the Ostreid», one is soon confronted 
with the question, What constitutes species and genera in this group? 
The variation of species is much greater in the OstreidsB than in other 
moUuscan genera. No other group presents such unsatisfactory 
criteria for specific differentiation. These forms, judging from their 
stratigraphic occurrence as well as their habits, seem to adopt new 
variations of shape with every change in physical condition of habitat, 
as is illustrated in the variations of our living species. Changes simi- 
lar to those occurring at the present time have occurred in the past, 
and no doubt many species have arisen by some of these local varia- 
tions becoming fixed and persistent. Large suites of specimens often 
show that two species usually considered very distinct may grade into 
each other. The intergradations are of such a kind that frequently it 
can easily be shown that the two species have been derived from a 
common ancestor; in other cases one species is evidently derived from 
another occurring stratigraphically below it. 

In the genus Ostrea proper it is a well-known fact that certain shapes 
recur in widely separated geologic horizons and are apparent!}' missing 
in the intervening strata. Thus some of the normal ostreas of the 
Trinity and other beds of the Cretaceous and of the Eocene bear so 



1 From the Catlin Indian Gallery in the United States National Museum, by Thomas Donald- 
son: Smithsonian Report, 1886, p. 49U. 
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^^at a resemblance in shape to forms of the living O. Hrginiana that 
one can only with great difficulty describe their difference, yet if a 
f nil suite of each species should be collected its ensemble would have 
an individuality that would be unmistakable. 

Nearly all of the species of fossil oysters have been founded upon 
adult forms, without knowledge of the life history of the individual, 
so ably worked out in some cases by Ryder and Jackson. It is regret- 
table that full suites of specimens representing all the species hitherto 
described have not been studied after these modem methods, and in 
in this paper the endeavor will be made to point out the morphologic 
development of the particular species chosen for discussion. 

Accepted authorities have stated that variation is so great in fossil 
oj^sters as to make specific differentiation difficult, thereby'' rendering 
them of little value as stratigraphic criteria. The observations of the 
writers of this paper have led to quite the opposite conclusion, namely, 
that certain forms of the Ostreidae possess very distinct specific char- 
acters, have definite geologic horizons, and are of the greatest value 
in stratigraphic work. 

While some species of the genus Ostrea proper may be of little 
value in stratigraphic determination, species of other genera appear 
and disappear in relation to the sequence or beds with great certainty. 
For instance, in the Texas region there are no more positive or per- 
sistent criteria of exact stratigraphic position than such forms as E, 
cirietina, O. lugubris, O. guadriplicaia, O. carinata^ and O. dUuviana^ 
while other forms, such as E. costata and O, resumJaris have their 
hemene coincident with certain divisions or groups of beds. No 
other fossil moUusks are so numerous or so favorably preserved for 
study. Some have considerable vertical range and variation, while 
others, like Exogyra arietina Roemer, appear by millions in a single 
definite stratigraphic horizon only. The stratigraphic occurrence of 
all the species, so far as known, is shown on PI. XXXTV. 

The majority of paleontologists are agreed that four broad divisions 
of the OstreidfB may be recognized, to wit: Ostrea, Alectryonia, Exo- 
gyra, and Giyphsea. A considerable number of other generic or 
subgeneric names have been proposed, as Amphidonta, Liogryphsea, 
Pycnodonta, and Grj-phseostrea. Bayle has gone further than any 
other student of these forms and has used * the names Actinostreon, 
Ceratostreon, Rhyncostreon, and Aetostreon, for specimens figured, 
but has never published any descriptions. 

In our opinion no one of the proposed classifications is entirely satis- 
factory. Probably none can be proposed until the whole group, both 
the fossil and the recent Ostreidre, has been the subject of thorough 
investigation from a phylogenetic and morphologic standpoint, accord- 
ing to the lines of research followed out by Hyatt in the cephaloi)ods, 
Jackson in the pelecypods, Beeeher and Sehnehert in t^e brachiopods, 

» Carte g^lofirfqae de la France. IV, Atlas, 1878. 
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and Von Ko6h in the stony corals. It is very evident that some of 
the groups are in no sense natural — Alectryonia, for instance, in 
which are forms that have entirely different phylogenetic histories. 
Some forms, such as the Ostrea quadriplicata of ShumaM and the O. 
crenulwiargo of Roemer, will not adapt themselves to any of the pro- 
posed classifications. 

While not proposing new generic terms of classification in the list 
of Texas species herewith given, the various forms may be provision- 
ally classified into certain groups, as follows: 

Genus Ostrea Linnaeus, .1758. 

a. Ostrea s. s. Type, O. edulis Linn^. Represented by the oi-di- 
nary recent oysters. 

h, Alectryonia, 1807. Type, O, crista-galli, Linn. The type has 
both valves radiately plicate and sends out from the lower valves pro- 
cesses that aid in its attachment. The generic names Lopha of 
Bolton, Dendrostrea of Swainson, and Actinostreon of Bayle are 
synonyms of Alectryonia. The radiately plicate forms have the pli- 
cations in some species confined to the lower valve; in others, both 
valves are plicate. 

b, 1. The above-described types grade into the forms represented 
by Alectryonia carinata Lam., A. larva Goldfuss, A, frons Parkin- 
son, etc., in which the plication diverges from a medium carina. 

&. 2. Quadriplicate forms. Plicated forms tending toward extreme 
unilateral expansion, producing a lat>eral elongation at right angles to 
the antero-postero axis of the shell, contrary to the general rule, 
whereby most of the oysters have their greatest length parallel to this 
axis. Example, Ostrea quadripUeata Shumard. 

Genus Exogyra Say, 1820. 

a. Exogyra s. s. Type, E. costaia Say. Obese or craniate forms, 
in which the valves are rounded and are excessively thick in the 
region near the beak, which often has a tendency to coil perpendicu- 
larly to the shell and free from it. Examples: E, costaia Say, E, 
ponderosa Roemer, E. IcBviuscula Roemer, E. arietina Roemer; and 
probably E. pkxa Cragin should be included in the same category. 

h, Ceratostreon Bayle, 1878. Types, E, flabellata and E. moiheroni. 
Auriculate or flattened forms, in which the upper valves have very 
flat or concave surfaces; usually there is a rather sharp angle or 
canna near the convex margin of the shell; the umbones are rela- 
tively small, compressed, flattened against the shell and attached 
thereto. Example, E, fexana Roemer and its various varieties, E. 
americarut Marcou.^ 



»A'. sinuata var. americana Marcou. 
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Bayle has used two other names: Bhyncostreon, to include thoee 
forms like E. columba Lam. ; and Aetostreon for those like O. latis- 
9irna Lam. and O. couUmi Def ranee. No forms belonging to the 
Aetostreon division have been found in Texas. 

Genus Gryph^a Lamarck, 1801. 

a. Paul Fischer defines Gryphaea s. s. as follows: ** Bord des valves 
ondul^ ; surface pliss^e plus ou moins. " ^ Lamarck described the genus 
Gryph»a in his Histoire Naturelle des Animaux sans Vert^bres (2d 
ed.), VoL VII, 1836 (original date 1801), p. 201, as follows: '*Coquille 
libre, in6quivalve; la valve inferieure grande, courb^e, concave, 
terminee par un crochet saillant, courbe en spirale involute; la valve 
superieure petite plane et operculiforme. 

^^Charni^re sans dents; une fossette cardinale; oblongue, arqu6e. 
Une seule impression musculaire sur chaque valve. 

"Animal inconnu." 

He mentions as examples on succeeding pages (?. angulatay O. 
cymbiumy G. arcuata, Ch. secunda, O. lituola, O, latismma, G, plicatay 
etc., thirty-four in all. There are included in the list both what we 
now understand by Grypheea and by Exogyra. The first species 
mentioned, 6r. angidata, after an examination of specimens in the 
United States National Museum, appears to the authors to be a radi- 
ately plicate true oyster. Lamarck specified no species as a type. 
De Blainville, in his Manual de Conchyliologie, Strasbourg, 1825, page 
522, appears to be the first to fix the t3'pe. His description is as 
follows: 

Animal entidrement inconnu. 

Coqnille pins finement lamelleuse que celles des huitres, libre ou pen adh^rente 
sub§quilat^rale tr^s-inequivalye; la valve inferieure tr^s-concave, k sommet plus 
ou moins recourb^ en crochet; la superieure operculiforme, et beaucoup plus 
petite; charni^re ^dentule; ligament ins^r^dans une fossette alongee et arqu6e; 
une seale impression musculaire, comme dans les huitres. 

A. Esp^ces dontle sommet de la val^e est subvolut^. 

Ex. La Gryph6e gondole, OryphcBa cymbium, E. m., pi. 189, fig. 1-2, la G, arguie^ 
G, arcuata, PI. LIX, fig. 3 [should be 4]. 

B. Especes dont le sommet de la valve inferieure n'est pas volute. 
Ex. La G. podopsidee, G, podopsidea, 

Observ. On ne conuoit encore qu'un espece vivant dans la premiere division de 
ce genre. M. Def ranee en compte vingt especes fossiles et paroit beaucoup douter 
de I'existence de Tespece vlvante. ... 

Here we have a figured type, G. arcuata^ and this, in the writer's 
opinion, must be the type of the genus Gryphaea. Examples: G. 
marcoui, G. corrugata, G. iiavia, G, iniicronaia, G. arcuakt is also 
the type of Paul Fischer's section Liogryphiea, 1886: Manuel de 
conchyliologie, p. 927. 



> Man. de Courhyliologie, 1887, p. 9^, 
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b. Pycnodonta, Fischer von Waldheim: Bull. Soc. imp. des natu- 
ralistes de Moscou, Vol. VIII, 1835, p. 118. 

The date is sometimes given as 1834, sometimes as 1835. The orig- 
inal description is in a letter from Fischer von Waldheim to Ferussac, 
dated December 12, 1834, but published in 1835 in the journal already- 
mentioned. 

This name was proposed for Grypluea vesicidaris. The form is 
hemispherate; the apical or beak is proi)ortionately less conspicuous 
and the shell thinner .than in the Grj'phfiea s. s. 

Examples: O. ^'e^icularis, the type, and G, waskit4^nsis Hill. 

Genus GRYPHiEOSTREA Conrad.* 

We copy the following from Meek's Invertebrate Cretaceous and 
Tertiary Fossils of the Upper Missouri Country.^ 

Shell thin, eloDgate, straight narrow: lower valve rather deep and smooth; 
upper valve fiat or slightly concave; and ornamented with distant, regular, thin, 
concentric laminae: beak of lower valve contorted, or turned to one side ; cartilage- 
pit narrow, ohliqne. Oryphcea vomer Morton (sp.). 

In a footnote appended to the foregoing Meek says: 

Mr. Conrad did not publish a diagnosis of this type, bnt merely gave the name 
in a list of fossils. At my request, however, he gave me in manuscript the above 
diagnosis and mentioned the above type. I would add that in perfectly preserved 
specimens the typical species presents the singular peculiarity of throwing out 
long, slender, auricular appendages (one on each side) from the lower valve near 
the beak. These, being very fra^le, are nearly always broken away, as the speci- 
mens are found: but I observed several with more or less of them preserved in the 
New Jersey beds, and one I found growing in the inside of a Gryphrea vesicularijt 
with them perfectly preserved and apparently attached to the Gryphsea by their 
extremities. This type or section might with almost equal propriety be placed as 
a subgenus of Exogyra. 

ACCEPTED SPECIES. 

Following is a list of all the known described species of fossil 
oysters from the Cretaceous formations of Texas, and such data con- 
cerning their geologic horizons and geographic distribution as the 
authora have been able to acquire from many years' experience in 
observing these forms. 

Ostrea, Normal forms. 
O. bella Con. 
O. camelina Cragin. 
O. carica Cragin. 
O. congesta Con. 
O. cortex Con. 
O. franklini Coq. 
O. franklini Cragin. 
O. franklini var. ragsdalei Hill. 



' Am. Jour. Gonohol., Vol. 1. 1866, p. 15. 

« Rept. U. S. Geol. and Geog. Surv. Terr., Vol. IX, 187tf, p. 11. 
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Ostrea, Normal forms— Continued. 

O. lyoni Shnm. 

O. owenana Shum. 

O. perversa Cragin. 

O. planovata Sham. 

O. plnmosa Mort. 

O. pseudo-franklini Coq. 

O. soleniscns Meek. 

O. snbspatnlata Forbes. 

O. vellicata Con. 
Alectryonia. 

O. alifera Cragin. 

O. alifera var. pediformis, Cragin. 

O. altemans Cragin. 

O. diluviana Lamck. White. 

O. Ingabris Conrad. 

O. i)anda Morton. 

O. snbovata Shnm. 

O. ?mnnBoni Hill. 

O. qnadriplicata Shnm. 

O. crennlimargo Roemer. 

O. crennlimargo stonewallensis Cragin. 

O. larva. 

O. carinata. 
E^ogyra. 

Exogyra s. s. 

E. arietina Roemer. 

E. colombella Meek« 

E. plexa Cragin. 

E. costata Say. 

E. drakei Cragin. 

E. ferox Cragin. 

E. IsBvinscnla Roemer. 

E. ponderosa Roemer. 

E. n. sp., Shoal Creek. 
E. n. sp., from £1 Paso, Texas. 
Ceratofitreon, Bayle. 

E. americana Marcon. 

E. Americana var. qnitmanensis Cragin. 

E. hilli Cragin. 

E. texana Roemer. 

E. texana var. fragosa Conrad. 

E. weatherfordensis Cragin. 

E. texana var. hillL 
Rhyncostreon Bayle. 

E. colnmbella Meek. 
GryphsBa. 

Pycnodonta. 

G. vesicularis Lamck. 

G. ancella Roemer. 

G. newberryi Stanton. 

G. washitaensis Hill. 

G. gibberosa Cragin. 
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Gryphaea— Continued. 
Liognrphsea. 

G. mncronata G«bb. 

G. cormgata Sa}*. 

G. corrugata var. belviderensis Cragiu. 

G. hiUi Cragin. 

G. navia Hall. 

G. marconi H. and V. 

G. wardi H. and V. 
Gryphaeostrea. 

G. vomer Morton. 

INDEFINITE AND ABANDONED SPECIES. 

The following species have also been reported, but are for the pres- 
ent considered invalid, owing to the fact that thej' are too poorly 
described to be recognized : 

Ostrea roanokensis Cragin. 
Exogyra fimbriata Con. 
Ezogyra panpercnla Crag^in. 

The following names are abandoned : 

Ostrea anomiseformis Roemer, belongs to the genns Anomia. 

Ostrea blacki White, O. alifera Cragin, O. alifera var. pediformis Cragin. and 
O. belliplicata Shnm.=0. Ingubris Con. 

Ostrea camelina Cragin =- O. franklini Coq. 

O. franklini Cragin (not Coq.) — undescribed species. 

O. franklini var. ragsdalei Hill=0. ragsdalei Hill. 

Exogyra sinnata Cragin. 

Exogyra walkeri White = E. americana Marcon. 

Exogyra weatherfordensis Cragin =:E. texana var. weatherfordensis. 

Exogyra hilli Cragin— E. texana var. 

Exogyra caprina Con. = E. arietina Roemer. 

Exog3rTa fragosa Con. =E. texana var. 

Ostrea marsh! Marcon (not Sowerby)= O. snbovata Shumard. 

Gryphcea pitcheri of Morton, Hall, Shamard, Roemer, White, et al=G. corru- 
gata, Say. 

Exogyra fornicnlata White =G. navia Hall. 

G. gibberosa Cragin =G. washitaensis Hill. 

G. tucumcaril Marcon =G. cormgata Say. 

G. hilli Cragin is reduced to varietal rank as G. corrugata var. hilli. 

Each of these different species occupies a definite horizon or range 
(heraera), so that they become valuable landmarks in determining the 
exact geologic position of the beds in which they occur in the gen- 
eral series of rocks, thus giving important data for estimating the 
depth of certain water-bearing strata in the artesian areas of Texas. 
The geologic position and range of the various species are shown in 
the accompanying table (p. 31) and plate (PI. XXIV). 
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In examining the foregoing table and PI. XXXV, one is impressed 
with the hemeras or ranges of the various groups. The genus Ostrea, 
which had its origin before the Cretaceous, probably in Carbonifer- 
oas time, continues with local and horizontal variations through the 
Cretaceous. 

The alectrj^oniate oystera likewise have an extensive range, and 
are no doubt descended from Jurassic forms. The O. carinata type, 
however, appears in one horizon of the Lower Cretaceous (Upper 
Comanche), and is not present again until O. larva occurs in the 
uppermost Cretaceous. 

The particular O. quadriplicata group has only a limited range, the 
two species 0. quadriplicata Shumardand O. crenitZimaryo being con- 
fined to the Comanche series, and no intermediate forms occur indi- 
cating its ancestry. 

Among the grypbeeas those of the Lower Cretaceous, with one excep- 
tion (G. W/'asAifeien^is), are confined to the thick-shelled species of the 
(?. corrugata type, and there is no doubt that these are differentiated 
from some common ancestral form of the Jurassic, probably closely 
related to O. calceola var. nebrascensis. The thin-shelled (Pycno- 
donta) type has a faint representation in the upper part of the Lower 
Cretaceous, in G. washitaensisy but occurs in greatest abundance as 
the type of Gryphsea in the Upper Ci:etaceous, from which the thick- 
shelled species are missing. 

The Gryphaeostrea is not represented in the Lower Cretaceous, so 
far as we know. 

In the exogyras the hemera of the flat-ear-shaped (Ceratostreon) 
group of the E, texana type is confined to the Lower Cretaceous. E, 
texana is a highly differentiated form, and must have had an ances- 
try as yet unknown. It is interesting to note that the two well-marked 
groups of Exogyra have different and succeeding hemeras. The flat- 
tened exogyras are succeeded in the Middle and Upper Cretaceous 
by the deeply arched, long-beaked, thick-shelled species of the E, 
ponderosa type, of which E, plexa and E. arietina are the ancestral 
forms. 

It would be impossible from the American Cretaceous forms alone 
to construct a family tree showing the evolution of all species. In 
the first place, we have in this country no Jurassic fossils of the 
antecedent Atlantic sedimentation, and inasmuch as the prototypes 
from which much of the differentiation proceeded must have existed 
in that period, our record is incomplete.^ 

Again, some of the forms, like Grypluea vesicalaris, Ostrea cari- 
nata, and many others, have trans- Atlantic occurrences, and there is 
no reason to assume that they originated in the Texas region. They 
mayor may not be immigrants from distant loci of origin and descend- 
ants of ancestral forms not represented in the Texas sediments. 

1 Since this paper was written Juraasic sediments with fossil OstreidaB have been discovered in 
Trans-Pecos Texap, on the western or interior side of the Codilleran front. Farther studies 
may give important light on the i)oints discussed. 
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HISTORICAIi STATEITEXT OF THE DISCOVERY IN THE 
TEXAS REGION OF THE FORMS REFERRED TO GRYPH^A 
PITCIIERI MORTON. 

GRYPHAA CORRUGATA Say, 1823. 

The first description from the Texas-Indian Territory region of any 
of the group of gryphseate oysters, now commonly but erroneously 
referred to G. pitcheri Morton was based upon material collected in 
southern Indian Territory by Mr. Thomas Nuttall, described by Say, 
and published in Jameses account of Major Long's expedition.* 

The specimens described were found by Nuttall, the botanist, on 
the prairie bordering the Kiamitia River, near its confluence with 
Red River. From the writings of that traveler we learn that in 1819 
he also traversed the narrow area of Texas-like prairie lands adjacent 
to the Kiamitia River, lying south of the Ouachita Mountains and 
north of Red River, in southern Choctaw Nation, a region concerning 
the stratigraphy of which little further has been kno\ni until the 
senior author's studies and explorations of recent years.'' 

Although it is not clear from the records that Major Long collected 
any fossils from the region, he was the first, in 1817, to explore the 
Kiamitia River from its source to its mouth, and first noted the exten- 
sive prairies on the lower part of that stream, "some of which," he 
says, *' command delightful views of the country." He continues, 
"before you lies the great valley of Red River, exhibiting a pleasing 
variety of forests and lawn; beyond are the summits of the Ozark 
Mountains, imprinting their broad outline upon the margin of the 
sky." Then he describes the area where the characteristic prairies 
of the Texas region, underlain by the Cretaceous formations, abut 
against the Paleozoic rocks, the latter projecting above them as the 
mountains of Indian Territory. 

Nuttall traversed the same region in 1819 and described it more 
minutely.^. From his description (and the senior author has visited 
nearly every locality he describes in his report) one is impressed 
with the acuteness and accuracy of his observations. 

Nuttall thus describes the prairie of the Kiamitia, from which these 
fossils were collected : * 

The surface of these woodless expanses was gently undulated and thickly cov- 
ered with grass knee-high, even to the summits of the hills, offering an almost 

> Account of an expedition frMn Pittsburg to tho Rocky Mountains, performed in the years 
1819-20, under the command of Maj. Stephen H. Long, compiled by Edwin James« Philadelphia, 
lb2a. Vol. n, pp. 41(M11. 

* Neozoic gc»ology of Southwest ArJcansas: Ann. Rept. Geol. Survey Arkan8a.s, Vol. II, Little 
Bock, 1888. The Comanche series )f the Texas* Arkansas region: Bull. Geol. Soc. America, Vol. 
II, 1891, pp. 608-528. Gkoloc^y of portions of Texas and Indian Territory adjacent to Red River: 
Bull. Qeol. Soc America, Vol. V, 1894, pp. 297-338. Outlying areas of the Comanche series: Am. 
Jour. Sd., 3d series. Vol. L, 1895, pp. 205-234. 

■Travels Into the Arkansa Territory during the Year lf^l9, Philadelphia, 1^1. Althougli 
NuttalVs explorations were made after Major Long's, the report of his expedition was publishe<l 
two years earlier than the latter's. 

*Ibld., pp. 166-157. 

Bull. 151 3 
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inexhaastible range to cattle. The flowers, which beautify them at this season of 
nature's vigor, communicated all the appearance of a magnificent garden fantas- 
tically decked with innumerable flowers of the most splendid hues. The soil 
appears to be universally calcareous, with the limestone nearly white and full of 
shells, among which there was abundance of a small species of gryphite, and in 
the more compact beds some species of terebratulites.* This calcareous rock, dif- 
ferent from the Mountain limestone, often contains unoemented or loose shells 
immersed in beds of friable clay, and is more analogous to that of South Carolina 
and Georgia than that of St. Louis and the Ohio. 

The small species of '^ gryphite " above mentioned was no doubt 
the same that Say later described, under the name Ch^yphma cwrv^ 
gata, as having been collected by Nuttall. Say's original description 
is given in full on page 54 of this paper. 

If the type of this specimen has been presei'ved, its existence is 
unknown, but the description, insufficient as it is, when supplemented 
by the reference to Sowerby's plate, enables one to identify the spe- 
cies. It is a remarkable fact, however, that this original description 
and specific name were soon forgotten, and from the day of their pub- 
lication until the present have been overlooked. It is through the 
kindness of Mr. T. \Y. Stanton that the writer's attention has been 
called to this 'description of Say's. Within eleven years after it had 
been written the same species from the same general locality was 
redescribed under the name Oryphc^a pitcheri^ by Dr. S. G. Morton, 
and this name was accepted and used by most subsequent waiters until 
the present time. 

GRYPH-ffiA PITCHERI Morton, 1834. 

Soon after the acquirement of the territory of Louisiana by the 
United States, and long before observations had been made on the 
stratigraphic geology of the Texas region, a military post was estab- 
lished at Fort Towson, in the southwest comer of what is now the 
Choctaw Nation, and in the region which had previously been recon- 
noitered by Long and Nuttall. Among other officers sent to this post 
was an army surgeon, Dr. Z. Pifcher, who, in 1833, gathered some 
fossil shells^* from the vicinity and sent them to Philadelphia, where, 
in 1834, they were described and figured by Dr. S. Gr. Morton.^ 

Dr. Morton's description of the species was brief, and his illustra- 
tion, an exact copy of which is reproduced on PL VI, fig. 7, based on 
the limited material which he possessed, was very poor.^ Carefully 
prepared copies of the original type specimen are also reproduced on 
PI. VI, figs. 5 and 6. 

1 Eingena. 

'For Pitcher's personal account of the collection of these shells see his letter to Captain, 
Whipple, printed by Prof. Jules Maroou in his "Lettressnr lea roches du Jura," etc., Paris 
1860, pp. 291-292. 

' Synopsis of the Organic Remains of the Cretaceous Group of the United States, Philadelphia. 
1834, p. 55, PI XV, fig. 9. 

< '* Morton's figure of Gryphaea pitcheri (Morton), I understand, was made by Conrad "—James 
D. Dana; American Journal of Science, January, ia'i9, p. V&d. 
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Following is an exact copy of this description: 

4. Q, pitcheH (S. G. M.), PL XV, fig. 9. 

Specific cJiaracter, — Shell thick, expanded, distinctly, lobed; lower valve very 
convex; upjier valve thick and snb-convex; beak distinctly incurved. 

Length, one inch; but I possess less perfect specimens nearly three inches long. 

I received the fossil, together with some others of great interest, from my 
friend, Z. Pitcher, M. D., of the U. States Army, who obtained it from the plains 
of the Eiamesha, in Arkansas. I have seen others from the falls of Verdigris 
River, in the same territory. 

There is no doubt, as will be shown later in this paper, that the 
Oraphceu pitcheri of Morton is the same species, from the same local- 
ity, as the Ghryphcza carrugata of Say, and hence, in the final classifi- 
cation, the name OrypTuza pitcheri is abandoned. 

ROBMER'S GRYPHAA PITCHERI, 1849. 

Some fifteen years after Morton's description appeared Dr. Ferdi- 
nand Roemer made the first original paleontologic field studies in the 
Texas region, the scene of his investigation being near New Braun- 
fels, some 350 miles southwest of Fort Towson. He described^ (1849) 
and figured* (1852) from the Waco Indian camp near the Guadalupe 
River, 8 miles above New Braunfels, and other localities, with his 
customary accuracy, a beautiful gryphaea, a fossil entirely distinct 
from Dr. Morton's both in appearance and, as has since been discov- 
ered, in geologic occurrence. 

Copies of Dr. Roemer's figures are given in PL XXVI, figs. 1, 2, 3. 
On previous pages, in the discussion concerning the preservation of 
the types of Morton's species, the reasons are given why Dr. Roemer 
correlated this form with Morton's species. 

MARCOU'S GRYPH-ffiA PITCHERI, 1853. 

In 1853 Prof. Jules Marcou, en route from Fort Smith, Arkansas, to 
Albuquerque, New Mexico, crossed Indian Territory along the line 
of the Arkansas and Canadian rivers through a region separated 
from the main body of the Cretaceous of Texas and southern Indian 
Territory by the great topographic feature of the east-west mountain 
ranges known as the Ouachita system. On this journey he noted 
two small outcrops of what are now known to be the rocks of the 
Comanche series, and near Comet Creek, a locality in western Okla- 
homa now known as "G" County,^ where one of the outlying areas 
of the Comanche series occurs, he collected a form of Gryphsea 
(G. navia of Hall) to which he applied the name O, pitcher L He also 

* Texas, mit besonderer Bdcksiclit aaf deutsche Aoswanderang, etc., Bonn, 1849. 
'Die Kreidebildnngfen von Texas and ihre organische Einschlusse, Bonn, 1852. 
^ See Outlying areas of the Comanclie series in Kansas, Oklahoma, and New Mexico, by R. T. 
Hfll: Am. Jonr. ScL, 3d series, Vol. L, 1895, pp. 205-234. 
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Jointed out the occurrence of this form at Fort Washita, Indian 
Territory, and near Preston, Texas, from which places he had seen 
collections made by Dr. G, G. Shumard. This form he figured most 
excellently, so that it can not be mistaken. The grounds upon Which 
he called this form G, pitcheri Morton were later set forth fully in 
another place.* He likewise correlated it with both Morton's and 
Roemer's forms, but later suggested that the latter might be a distinct 
species.^ The completeness and the stratigraphic details of the Cre- 
taceous section of the Southwest not being known at this time, nat- 
urally the horizon or true place of this form in the Texas section was 
not known. 

In 1854 Dr. Benj. F. Shumard described and figured* from the Cre- 
taceous clays of Fort Washita, Indian Territory, and at *' Cross Tim- 
bers, Texas," a form which is probably the same as that described by 
Professor Marcou. 

BLAKE'S GRYPHAA PITCHERI, 1855. 

In 1855 Mr. W. P. Blake* described still another form of Gryphaea 
from Texas under the name of Chryphcea pitcheri. This is an impor- 
tant form, which was overlooked in the subsequent discussions, and 
which will be here alluded to as Blake's Gryphcea pitcheri. The 
type locality of this species was the Big Springs of the Colorado, and 
Blake's figure is the first clear illustration of the form herein desig- 
nated G. marcoiii (sp. nov.), as will be seen by a comparison of 
figures and by the abundant collections made from his type locality. 

SCHIEL'S GRYPH^A PITCHERI, 1855. 

In the same report,^ the same year (1855), Schiel described still 
another Gryphcea pitcheri from what is known to be the Upper Cre- 
taceous system in New Mexico. This form has also been figured as 
G. pitcheri by White (1876).« 

HALL'S QRYPH-flEA PITCHERI, 1856 (=G. DILATATA VAR. TUCUM- 

CARII Marcou). 

Professor Marcou's collections, through official action,^ were given 
to Prof. James Hall to study, and in 1856 the latter author published* 
this form as Gryphcea pit<^heri Morton, saying: *'It has clearly the 
typical form and characters of the species, as will be seen by referring 
to Dr. Morton's figure of a small individual." 



> Extracts of Professor Maroon's writings bearing npon this species are given on pp. 14 and 15 
of this paper. 

» Proc. Boston Soc. Nat. Hist., Vol. VIII, 1861, pp. 86-97. See quotation on p. 40. 

' M:ircy'8 Exploration of Red River, Wa.shington, ia>t, p. 179, PI. VI, fig. 6. 

♦Pacific Railroad Reports, Vol. II, 1855, Pope's report on route near 33d par., The geology of 
the route, p, 39. 

* Beckwith's rept. on route along 4l8t par., Vol. 11, Chap. X, Geology, p. 1()8. 

• U. S. Geog. Surv. west of One hundredth Mer., Vol. IV, 1877, p. 171, PI. XVII» figs, la-lf. 
f Gteology of North America, etc., by Jules Marcou, Zurir-h, 18.58, pp. 1-8. 

'' Pacific Railroad Reports, Vol. Ill, 18-56, p. 100. 
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Professor Hall does not say that he had seen Morton's poor type 
specimen, a copy of the original figure of which is herein reproduced 
on PI. XVI, figs. 6 and 7. Later Professor Hall, in an extended review,^ 
expressed two important opinions: (1) That the specimens presented 
**no features, either in form, character, condition of preservation, 
or otherwise, which can serve to distinguish them from GryjyTicea 
pitcheri " of Morton ; and (2) that the beds from which these specimens 
came were of Cretaceous age and not Jurassic. 

Professor Marcou, on his journey from Fort Smith to Alburquerque, 
discovered at and near Pyramid Mountain, New Mexico, 300 miles 
west of the locality of his Q, pitcheri, the now famous G. dUatata var. 
iucumcarii , which he later figured beautifully and accurately, and 
which, upon grounds" then apparently justifiable, he placed in the 
Jurassic.^ 

Professor Marcou mentioned this species several times before it was 
figured by himself in 1855, by Hall in 1856, and again by himself in 
1858- In the first * of these paperis he provisionally gives the form the 
name Oryphcea tucumcarii. Later he called the form G. dilatata\a.r. 
tucumcarii, believing the species to be a variety of the (?. dUatata of 
the European Jurassic. In 1861 he again used the name G, hummcarii. 

HEILPRINS GRYPH^A PITCHERI, 1890. 

In the years between 1886 and 1890 the senior author observed, in 
the Lower Cretaceous of Texas, numerous specimens of a Gr^'phsea 
{see Pis. XX-XXIII) which presented marked external difference 
from the forms described by previous authors. With Roemer's posi- 
tive assertion in mind that his excellent figures represented the true 
GrypTKRa pitcheri (as, in common with most others, he had seen the 
so-called type in Philadelphia), the senior author early formed the 
conception that if this was true the forms of Chyphcen pitcheri asso- 
ciated with O. carinata and with E. arietina, respectively, were two 
entirely different species. 

The name Gryphcea tcashitaensis was proposed for the former, 
and specimens were sent to various museums, including the Philadel- 
phia Academy of Sciences. No word was returned intimating that 
the determination was wrong, but Avithin a short time Professor Heil- 
prin published the following remarks : * 

Oryphea ttaahitaensis, specimens of which ProfesBor Hill has kindly sent to 
me, is true G, pitcherij corresponding almost absolutely with the type specimen 
of that species (Morton*s) which is contained in the collections of the Academy of 
Nattiral Sciences. 

Later it will be shown that Professor Heilprin was mistaken in his 
identification. 

> Am. Joar. ScL, 2d eeriee. Vol. XXIV, 1867, p. 85. 

• Geology of North America, 1868, PL IV, figs. 1 , la, lb, and 3. Reproduced on PI. XVI, this work. 

' B6sam6 of a geological reconnaissance extending from Xapoleon, at the junction of the 
Arkansas with the Mississippi, etc.: Rept. Expl. Railway Route near 35th Par., by Lieut. Whip- 
ple, pp. 40-48; Thirty-third Congress, 2d session (?), H. Doc. 12», 1855. 

«Proc. Acad. Nat. Sci. Phila. for iHflO, p. 4-52. 



38 LOWER CRETACEOUS GRYPHiEAS OP TEXAS REGION. [bpulWI. 



GRYPHAA PITCHBRI VAR. HILLI ^ Cragin, 1891. 

Professor Cragin has reported three forms of Gryphaea from the 
Comanche strata of southern Kansas.^ One of these, which he iden- 
tified as EoDogyra fomicidataWhite, must hereafter be called O, navia 
Hall. Another well-developed species is the (?. tucumcarii of Mareou, 
which has an extraordinary development. 

The small specimens of G. corrugata found in the basal f ossiliferous 
beds of the Belvidere, Kansas, section he has called by the name of 
(?. pitcheri var. hiUi^^ the *'hilli phase"* and O. hilli.^ This he has 
alleged to be identical with the Texas form found west of Weather- 
ford, which we herein describe as QrypluBa marcoui sp. nov. We 
have collected abundantly from both localities, and can not agree 
with Professor Cragin that the species are the same. Our studies 
show that the Belvidere specimen is merely a small varietal form of 
G. corrugata Say. 

DIFFERENTIATION. 

The more important facts concerning the early discovery and 
descriptions of forms referred to Oryphcea pitcheri have been briefly 
given. 

During the decade of 1850-1860 governmental exploration of the 
southwestern border States and Territories was vigorously prosecuted. 
During this epoch occurred the extended controversy already sketched 
concerning the species under discussion. 

Prof. James Hall made the first published intimation that the forms 
which had been called 0. pitcheri were subdivisible into varieties. 
In his report of 1856,* based on Professor Marcou's collections from 
Indian Territory, he first suggested differentiation of the forms called 
G, pitcheri by proposing that the name "variety iiavia^' be substi- 
tuted for the form called Ghryphcea pitcheri by Professor Marcou. 
Thus a good varietal differentiation was made, and a great advance 
would have been made had not Professor Hall iinmediately and erro- 
neously added that this variety *' is well represented in the figures of 
Dr. Roemer." This explains why the variety name ^^navia^^ in the 
subsequent confusion of literature became attached to Roemer's spe- 
cies instead of Marcou's, to which it was originally applied. 

In 1857, one year lat^r, Volume I of the United States and Mexican 
Boundary Report appeared, the "General Geology "of which is by 
Pi'of. James Hall, the "Tertiary and Cretaceous Paleontology" by T. A. 



» Am. Geologiat, Vol. XIV, 18W, p. 6. 

«See Bull. Waahbnrn College, Vol. I, No. 9, Topeka, Kansas, January, 1889, pp. 33-88, and VoL 
II, No. 11. 
"Am. Geologist, March, 1891, Vol. VII, p. 184; 1894, Vol. XIV, p. la 
♦Ibid., 1894, p. 6. 

» Ibid^ Dec., 1895, Vol. XVI, pp. 888, 369, 871. 
•Pacific Railroad Reports, Vol. Ill, 1856, p. 100, and PI. I, figs. 7-10. 
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Conrad, and the illustrations by P. B. Meek. Conrad's descriptions^ 
and references to plates and figures are not accurate, and only Meek's 
excellent figures and the preservation of the type specimens in the 
Unit-ed States National Museum rescue the contribution from confu- 
sion. In a geologic discussion of this report Professor Hall again 
presented his views of the identity of (?. pitcheri Morton and O. 
dilaiaia^ Marcou, which, as shown above, he amplified later. The 
five lines of description of O. pitcheri which Conrad gives do not fur- 
nish one of the criteria by which any of the gryphseas can be differ- 
entiated, but is so generic that it will fit any one of them. 

Mr. Conrad, like Professor Hall, recognized the fact that possibly 
more than one variety, if not spacies, had been confused under the 
general name of O, pitcheri Morton. He speaks of " one resembling 
O. vesicidaris, and which is the type of the species as figured and 
described by Morton, and the other truncated anteriorly with a nar- 
row, elongated, boat-shaped umbone, var. navta, PI. VH, fig. 3, c, d.'"* 

Fig. 3d, the type of Conrad's var. navia, is W poor specimen, which 
can not be placed satisfactorily. The type of this figure is either an 
abnormal specimen of O, corrugata (Marcou's G, tucumcariij Mor- 
ion's O, pitcheri) or a noncarinated specimen of Marcou's G. pitcheri^ 
which Hall described as var, navia in the preceding year, and which 
Gabb later elevated into the species of G. navia.* 

Let it now be noted that two, and possibly three, forms have been 
called var. navia, to wit: Two by Professor Hall (Marcou's G. pitcheri 
and Roemer's G. pitclieri) and one by Conrad, which is an indefinite 
form, possibly different from either of the above, although probably 
a variety of Marcou's G, pitcheri, 

Gabb was the first to attempt a differenttation into distinct species 
of the forms called Gryphcba pitcheri. In a communication read 
before the Academy of Natural Sciences of Philadelphia on Febru- 
ary 12, 1861, he said :^ 

Through the kindness of my friend, Dr. Janeway, I have obtained some speci- 
mens of Chryphcea Pitcherii from the Indian Territory, near the Choctaw Mission, 
and I believe I now have the means of proving the identity of the trne O. 
pitcherii with the form called by Prof. Marcon G. dilatata var. tucumcarii. 

With the aid of Professor Marcoa*s figures, 1 to 3, pi. 4, on one hand, and Dr. 
Morton s types on the other, I have an unbroken series of gradation from one 
form to the other. I have exhibited the suite to a number of the best naturalists in 
Philadelphia, and no one has been able to show a break in the series. Mr. Conrad, 
after a careful examination, pronounced them to be a regular gradation from one 
variety to another of the same species. 

Dr. Morton *s original specimens, now lying on the table, as well as the last sen- 
tence of his descriptions, show that the beak is '* distinctly incurved." Professor 
Marcou refers a form to this species in which the beak is strongly deflected. This 



> U. S. and Mexican Boundary Survey, Vol. 1, l&i7, p. 155. 
» Am- Jonr. Sci , 2d series. Vol. XXIV. 1857, pp. 84^5. 

* The last should read only ft?. 8d, f oi^flg. 3c is clearly a side view of the form fl$rured as .'3a, 
8b, and now In the United States National Museum. 

* Proc. Acad. Nat. Sci. Phila. for 1861, p. 28. Gabb called the species navis, 

* Ibid-, p.- 28. 
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form, unknown to Dr. Morton, is, 1 have no doubt, dietinct. I have recently gone 
over the whole subject carefully, with the following results: The oblique, cari- 
nated form is a distinct species, and must be called Oryphcea navis. The species 
described by Morton is the same as the one called tucumcarii by Marcou. The 
small specimen figured by Morton is said by Marcou to be ** incomplete and with- 
out the superior valve/' This is not so. The specimen is a young one, but is 
very perfect. Dr. Roemer did not see it, because it was lost some time before his 
visit to Philadelphia, and afterwards discovered by me among some rubbish. 
The beak and umbone are round, there is no carination, and the figure in the 
Synopsis will convey a very correct idea of its form. It is as distinctly lobed as 
the fig. 1, pi. 4, of Geology of N. A. 

The large specimen spoken of by Dr. Morton, from the plains of Kiamesha, is 
more nearly of the form of fig. 3 of the same plate. There is every form between 
the two varieties, viz: The one figured by Morton in his Synopsis, pi. 15, fig. 9, 
and the pi. 4, figs. 1 and 2. 

I do not wonder that Professor Marcou should have maintained the difference 
between O. pitcherii and G, titciimcaini, as be understood them, but the key to 
the diflBculty is this: G. tucumcarii is the typical form of G. pitcherii, while 
G. pitcherii Marcou is G. navis. This can be proven to any person who will take 
the trouble of investigating the subject. 

The authors' studies have substantiated the opinions expressed by 
Gabb in the foregoing. 

In a paper in the Proceedings of the Boston Society of Natural His- 
tory,^ dated May, 1861, Professor Marcou makes the following remarks 
in a footnote : 

I have never seen Morton's original specimen. If the figure in his Synopsis of 
the Cretaceous Group of the United States, PI. XV, fig. 9, is correct, it diflfers in 
its general outline and in the details of both valves from the young specimen of 
G. tucumcarii published in my Geology of North America^ PI. IV, fig. 2, and as it 
differs even more from the young specimen of G, Pitcheri, fig. 6, on the same plate, 
I am led to believe that I did not meet with the true G. Pitchen of Morton in any 
explorations with Captain Whipple's party. Mr. Ferdinand Roemer having the 
opportunity of seeing in the company 'of the late Dr. Morton himself the original 
specimen at Philadelphia, I naturally followed his identification of G, PUcheri, 
and if Roemer has made a mistake, I was misled by his description in Die Kreide- 
bildungen von Texas. Thus we shall have three species of Gryphsea: 1, the 
G\ Tucumcarii of the Jurassic rocks of Pyramid Mount (New Mexico) ; 2, the false 
G. PitcheH of Roemer and Marcou, or the false G, Pitcheri var. navia of Conrad 
and Hall of the cretaceous rocks of the false Washita River (Texas) , which may 
be called G. Roerneri, in honor of its first discoverer, Mr. F. Roemer: and 3, the 
true G. Pitcheri Morton, which I have never seen, and, consequently, on which I 
can not give any information as to its stratigraphical position and association 
with other fossils. 

Professor Marcou was mistaken in considering his O. tucumcarii 
distinct from Morton's G, inicheri^ and in considering his own 
G. j^^Mieri, for which he proposes the name G, roeiiieri, the same as 
Roemer's G. plicheri^ later described by Gabb as G, mxicronaia.^ 

The magnificent specimens illustrated on PL XXI of the Mexic4%n 
Boundary Report have a stnkingly different aspect from the other 
forms illustrated therein as G. j>//c7ieri, and anyone who has col- 

1 Vol. VIII, 18iJ2, p. 95. 

«Geol. Survey California. Palaeoiitolojfjr, Vol. II, 1869, pp. 274-275. • 
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lected in the Tucumcari region would be very apt to consider them 
the G. tibcumcarii of Mareou, as Marcou himself asserted them to be. 
Mr. Conrad later, in 1861, in a letter to Professor Marcon, confessed 
his doubts as to the identity of these forms with G. 'pitcheri^ as 
follows:^ 

When I drew up the Report in Emory's Survey, I was shown by Professor Hall a 
series of Gryphceaj some of which were undoubtedly your G. tucuviearii, as figured 
on PI. XXI. Professor Hall thoujcht they graduated into O, PitcheH, and I 
tjiought so at the time. The name of your species ought not to have been placed 
as a synonym to PI. VII, flg. 3, for it is undoubtedly O, Pitclieri, 

But the figures on the PI. XXI represent a species and specimen the locality of 
which is unknown to me, and were engraved after I had sent in my report and 
descriptions. So that I can now say that I do not know whether G, Pitcheri is 
identical with your species or not. 

The types of these specimens in the National Museum are labeled 
from Leon Springs, a point in Trans-Pecos Texas, in the western 
peripheral region of the Comanche series, almost due south of Tucum- 
cari, and as they are 6r. fucuuicarii Marcou, as Marcou himself alleges, 
this specific name is of no value, for, as we shall show later, they 
possess all the critical features by which Q, pitcheri Morton could be 
distinguished from Marcou's species. 

Gabb, in the second volume of the Pal»ontolog3" of California,'^ 
made another contribution to the differentiation of these species. 
He repeated the conclusions previously announced,^ and redescribed 
Roomer's G, pitcheri^ giving it the name G, rwucronaia. Thus three 
species of the G. pitcheri group were clearly defined, viz: (?. pitclieri 
Morton (=(?. tucuvicarii Marcou), G. navia (=(?. pitcheri of Marcou 
and G. roemeri of the same author), and (?. mucronaia (=6r. intcheri 
of Roemer), 

Still further specific differentiation of the forms called G, intcheri 
was later made by Hill, Stanton, and Cragin, as follows: 

Gryphc^a washitaensis Hill, — During the years 1885, 1886, and 1887 
the senior author initiated field studies of the various forms which 
had been called G. pitcheri Morton. He found the form (later 
described in this paper on pp. 59-62, and figured on Pis. XX-XXIU) 
for which he proposed the specific name G. washitaensis,^ 

Gryphcea newherryi Stanton. — In 1893 Mr. T. W. Stanti)n further 
cleared up the confused synonymy by redescribing under the specific 
name of Gryphcea newherryi^ the forms called G, pitclieri bj'^ Schiel 
and Newberry, and thus removing them from the G. pitcheri group 
entirely. 

1 Proc. Boeton Soc. Nat. Hist., Vol. VIII, 18dl, pp. 96-97. The letter is dated January 25, 1861, 
a date prevloas to Gabb's contribution read before the Philadelphia Academy February 13, 1861, 
and already alluded to. 

9 1869, pp. 27^-276. 

« Proc. Acad. Nat. Scl. Phila. for 1861, p. 22, 1802. 

< University of Texas, School of Geology, Check-List of the Invertebrate Fossils from the Cre- 
taceous formations of Texas, Au-itln, 1889, p. 11; also Prelim. Check-List of the Cretaceous, 
Invertebrate Fossils of Texas, Bull. 1, Geol. Survey Texas, p. 4, Austin, 1889. 

* The Colorado formation and its invertebrate fauna: Bull. \J. S. Survey No. 106, 1893. pp. 60-68. 
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Oryphcea gibberosa Cragin, — In 1893 Professor Cragin proposed the 
name gibberosa for a large old-age form of Gryphsea which occurs in 
the same beds at Austin with the species for which the senior author^ 
proposed the name Ghryphcen tvashitaensis. 

Professor Cragin, as shown on page 30, has also proposed the name 
G. pitcheri^ var. hilli for a form from the base of the Kiowa shales 
of Kansas. 

As a result of this differentiation of the forms which had once been 
called Oryphiea pitcheri Morton, the following specific and varietal 
names, indicating a differentiation of the species, have been used in 
the literature of the subject: 

Q. pitcheri Morton. 

G. tncnmcarii Marcou (also G. dilatata var. tncnmcarii Marcou). 

G. pitcheri var. navia Hall. 

G. pitcheri var.. Navia Conrad. 

G. navia Hall Gabb (assigned by Gabb tk> Conrad). 

G. washitaensia Hill. 

G. gibberosa Cragin. 

G. newberryi Stanton. 

G- pitcheri var. hilli Cragin. 

Exogyra fomiculatt^ White. 

According to the law of priority, only the following names for the 
forms called G, pitcheri in the list above given can survive, and 
these, with certain others to be introduced, will hereafter be used in 
this paper : 

G, comtgata Say. In accordance with the laws of priority, this has precedence 
over O. pitcheri Morton. O, tucumcarii Marcon, O, dilatata var. tucumcarii 
Marcon, O, pitcheri var. hilli Cragin, and O, hilli Cragin. 

O, navia Hall. The synonyms O. roemeri Marcou and Exogyra fomictUata 
White must be abandoned. 

G. mucronata Gabb, 1861, must supersede G. pitcheri var. navia in part as 
applied to Roemer*8 G, pitcheri. 

G, washitaensia Hill, of which G. gibberosa Cragin is a very old form. 

G, newberryi Stanton. 

In the succeeding chapter, which deals with the systematic classi- 
fication of the species, this list will be still further modified by the 
introduction of two new specific names, so that the list of all the 
above forms will be as follows: 

Gryphaea wardi sp. nov. 
Gryphaea marcoui sp. nov. 
Gryphcea corrngata Say. 

G. corrugata var. tncnmcarii var. nov. 

G. corrngata var. hilli Cragin. 

G. corrngata var. belviderensis var. nov. 
G. navia Hall. 
G. washitaensis Hill. 
G. mncronata Gabb. 

■ Contributions to the invertebrate paleontoloficy of the Texas Cretaceous: FourUi Ann. Rept. 
Geol. Survey Texas, pp. 189-190, Austin, June, 1893, p. 189, PL XXX, flgs. 1 and 8. 
> Am. Geologist, March, 1801, Vol. VIL No. 3, p.* 181. 
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GEOGRAPHIC AND STRATIGRAPHIC DISTRrftUTIOI^ OF THE 
I.OWER CRETACEOUS GRYPH^AS. 

Although originally described from the plains of the Kiamitia, in 
the Choctaw Nation of Indian Territory, and **from the falls of the 
Verdigris," ^ the various species referred to Ghrypticea pitcheri Mor- 
ton have been reported by various writers from as far north as Kan- 
sas and to the westward in New Mexico and Utah. It has also been 
reported from New Jersey, Alabama, Mississippi, Louisiana, and 
Mexico, and ha# even been correlated with species from Europe, 
Africa, and the Andean regions of South America. In the opinion of 
the authors the geographic distribution of these species, so far as 
definitely known, is restricted to the present known areal extent of 
the Comanche series in southern Kansas, Ihdian Territory, Texas, 
New Mexico, and northern Mexico, and owing to the uncertainty sur- 
rounding the identity of the species and the correctness of the correla- 
tions, assertions of its occurrence in other regions should be carefully 
examined before acceptance. 

Inasmuch as in their studies the writers have never yet found in 
the Upper Cretaceous any form belonging to the so-called types of 
GrrypJuBa pitcheri group, the reference to O. pitcheri by Schiel, New- 
berry, and White of a certain form found in the Upper Cretaceous of 
New Mexico and Utah has often caused much perplexity. Mr. T. W. 
Stanton, however, has recently shown that this is an entirely different 
species from the pitcheri group, and has removed it from the contro- 
versy by giving it the name ff . neivberryi. In view of this fact, this 
form need not be further considered in the present paper. 

Mr. Conrad was the first to assert that (?. pitcheri occurs in the 
Upper Cretaceous in New Jersey.^ No proof of the statement is given, 
nor has a single specimen which can now be identified with this spe- 
cies ever been found east of Arkansas or in the Upper Cretaceous of 
North America. Mr. Conrad's erroneous conclusion concerning the 
existence of the species in New Jersey was probably the authority for 
its frequent appearance in subsequent literature. 

In Dr. C. A. White's paper on Fossil Ostreidse, pxiblished in 1884, 
Q-rypJicen pitcheri Morton is not only reported as occurring in New 
Jersey, but that locality is given as the place of its original discovery. 
Dr. White says: 

This is perhaps one of the most widely distributed and most variable species 
among the Ostreidas of North America. It was originally discovered in the Cre- 
taceous strata of New Jersey, and published by Dr. Morton in his synopsis of the 
Cretaceous formation of the United States. 



1 This specieR does not occur in situ at the falls of the Verdigris, a locality a few miles north 
of Muscogee, Indian Territory, as reported by Morton. The falls are over Carboniferous rocks 
and no Cretaceous outcrops occur within 100 miles of the locality. 

«Rept. Mex. Bound. Survey, Vol 1, 1857, Pt. II, p. 141. 
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We have shown that the species was originally described from 
what was then Arkansas and is now the Indian Territory, and that 
the several species here called one are not widely distributed; as we 
shall show, each is confined to a definite and limited geologic and 
geographic zone. 

Whitfield is the only writer who actually records^ the finding of 
this species in New Jersey at various localities, but references to his 
figures and plates show that the form is not a member of the Ghryphcea 
pitcheri group, but is an ally of Gi^phcea vesicidaris, 

Ililgard has mentioned' Oryph(va pitcheri as occurring in what is 
now known to be the uppermost division of the Cretaceous in Louis- 
iana. Lerch has repeated^ this identification, but, as shown by the 
junior author,* these identifications are erroneous. 

The senior author has already said:* 

Varieties of the O. vesicularis and E^ coatata in Alabama, Mississippi, and 
Texas have frequently been confusingly termed O, pitcheri^ but after most pains- 
taking endeavors and study of the faunas of those regions I have failed to authen- 
ticate a single reference of Q, pitcheri in the Upper Cretaceous. 

The first correlation of this species with forms from South America 
that the writers have found is that given by Roemer,* as follows: 

Finally, Mr. Leopold von Buch has brought to my attention the agreement of 
the Texas specimens with the specimens in his collection, which were collected by 
Mr. J. Domeyko in the vicinity of the volcano of Aconcagua, in Chile, 30^ S., and 
were designated O. arcuata. Probably, also, at least a part of the forms which 
(Joquand and Bayle have described from the same region under the name of Oatrea 
cymbium Desh. are identical with them. Therefore the species possessed a wide 
distribution on the American continent 

Marcou also*^ speaks of his form of O. pitcheri as "having more 
resemblance to the G. couloni (of Europe) than any other species," 
and says that this resemblance led him to consider the strata from 
which they came "as the equivalent of the Neocomian of Europe." 

De Loriol, in a personal letter, has called the senior author's atten- 
tion to a certain gryphieate oyster (O. szajjiochai Choffat) from Ben- 
guelaland, West Africa, which had a suggestive resemblance to the 
forms called OryphcRa pitcheri of the Texas region by Coquand. It 
is impossible, however, to see in the forms figured^ more than a gen- 
eral resemblance to the genuine G, pitcheri {G, corrugata Say). 

In view of what has already been stated, and anticipating the con- 
clusions to be presented in the later pages, it can onl}' be said at this 
place that these comparisons have been founded on insufficient data, 

i Mon. U. S. Geol. Survey, Vol. IX, 1885, p. 38. 

* PreliminarT Report of a Qeolosrical Survey of Louisiana, 1860, p. 11. 
s First Ann. Rept. Qeol. Survey Louisiana, 1870, p. 78. 

* The stratigraphy of northwestern Louisiana: Am. G-eologist, April, 1895, p. 207. 

* Neozoic geology of southwest Arkansas: Rept. Geol. Survey Arkansas for 1888, yol. II, p. 189- 
'Kreidebildungen von Texas, p. 74. 

^ Geology of North America, pp. 38-39. 

^Mat^riaux pour T^tude stratigraphique et pal^ontologique dc la Province d' Angola, par 
Paul Choffat et P. de Loriol, Qendve, 1888, pp. 93-93, PI. V., fig. 18. 
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and that satisfactory extraterritorial correlation for the present would 
best be eliminated and deferred to more careful studies of the future. 
In the accompanying table we have endeavored to show the position 
of occurrence in the different beds of the various species of Gryph»a, 
together with their synonymy. The vertical position of these species 
is also shown in the columnar sections of figs. 1, 2, 3, and 4. 

Tabular exhibit of forms which have been sailed Grypliasa pitcheri. 



species. 



Synonymy. 



I 



Geologic position. Oeographic distribatlon. 



G. voBicnlaris 
Lam., 1806. 



G. pitcheri Conrad 
(mpart), 1857. 

G. pitcheri Hil- 
gard, 1869. 

G. pitcheri White 
(in port), 1884. 

G. pitcheri Whit- 
field, 1885. 

G. pitcheri Lerch, 
1892. 



Upper division 
of Upperj 
Cretaceous. 



New Jersey and Atlan- 
tic coastal plain, 
westward to the Rio 
Grande ; Colombia, 
S. A. ; Europe. 



G. newberryiStan 
ton, 1893. 



G. pitcheri Schiel, 
1855. 

G. pitcheri New- 
berry, 1861. 

G. pitcheri White 
(mpart), 1876. 



Benton, Nio- 
brara. 



New Mexico, Colorado, 
Utah. 



G. mncronata 
Gabb, 1869. 



G. washitaensis 
Hill, 1889. 



G.navia Hall, 1856 



G.pitcheri Roemer , 

1849. 
G. navia Hall (in 

part). 1856. 
G. navia Conrad 

(in part). 1857. 
G. navia White, 

1884. 



G. pitcheri var. 

dilatata Hill, 

1887. 
G. pitcheri Heil- 

pnn, 1890. 
G. gibberosa Cra- 

gin, 1898. 



G. pitcheri Mar- 
con, 1855. 
G. pitcheri var. 

navia Hall (in 

part), 1856. 
G. navia Gabb, 

1861. 
G. roemeri Mar- 

cou, 1861. • 
G. navia Gabb, 

1869. 
Exogyra fornicu- 

lata White, 1880. 



Washita divi- 
sion ; Del 
Rio clays 
and Grayson 
marls. 



Cerro Gordo, Arkansas, 
west to Fort Washita, 
Indian Territory; 
Denis on, Denton, 
Handley, Roand 
Rock, Austin, west of 
New Braanfelfl. Del 
Rio, and intermediate 
points. £1 Paso and 
Trans-Pecos Texas. 



Washita divi- 
sion; Fort 
Worth and 
Lower Deni- 
son beds. 



Denison to Rio Grande 
via Fort Worth, Bel- 
ton, Salado, George- 
town. Austin, £1 



Washita divi- 
sion; Pres- 
ton Eiami- 
tia. 



Goodland, Indian Ter- 
ritory, west to Mari- 
etta, south to Bel- 
ton, Texas. Bexar 
County. 
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Tabular exhibit of forms which have been caUed Oryphcea pt^c/im— Continued. 



Species. 



G. cormgata Say, 
1833. 



G. marcoui sp. 
nov., 1897. 



Synonymy. 



G.pitcheri Morton,'i 

1834. 
G.tncumcarii Mar- 

con, 1851. 
G. dilatata var. tu- 

cumcarii, 1853. 
G. pitcheri Hall. 

1856. 
G. pitcheri Conrad, 

1857. 
G. pitcheri Gabb, 

1861. 
G. pitcheri Dana, 



(Geologic position. 



G. pitcheri Blake, 
1855. 



G. wardi sp. nov., \ 
1897. 



Washita divi- 
sion; Pres- 
ton beds. 



Geographic distribation. 



Fredericks- 
burg divi- 
sion; Wal 
nut clays^ 
and Coman- 
che Peak. 



Pyramid Mountain, Tn- 
cnmcari. northeast 
New Mexico; Kent. 
Leon Springs, El 
Paso. Texas; south- 
ern Kansas; alfM> at 
Goodland, Indian 
Territory, and south 
side of Canadian Val- 
ley, Oklahoma. 



Wise, Parker, Hood, 
I Erath, Comanche, 
' Brown, LampasaB, 
[ Hamilton, Coryell, 
I Williamson, Burnet, 
' and Mitchell coun- 
ties. Texas: and many 
other localities. 



Glen Rose beds.; Travis County, Texas. 



SPECIFIC CliASSIPICATIOl^ AIS^D EVOLUTION OF THE 
LOWER CRETACEOUS GRYPII^AS. 



Under the above heading it is proposed (1) to specifically define the 
various species which have been called G. pitcheri; (2) to discover as 
many data as possible concerning the development and methods of 
]2:rowth of the Lower Cretaceous gryph»as of the Texas region; and 
(3) to attempt to show their phylogeny. 

The work of various paleontologists, most notable among whom are 
Hyatt, Jackson, and Beecher, has shown the value of the study of the 
development of the individual as an index to the history of its ances- 
tral forms. The principle involved is one that is almost universally 
recognized among students of zoology, whether it be the zoology of 
recent or that of fossil animals, and may be briefly stated in the fol- 
lowing words: The successive stages in the development of an indi- 
vidual usually represent adult stages of its ancestors. The appear- 
ance of the adult ancestral characters in embryonic or youthful stages 
is due to acceleration of development. In some cases it is known that 
certain modifying conditions have induced changes in the develop- 
ment of forms, such as the intercalation of the larval and pupal stages 
in higher insects. Therefore, in studying development with a view^ to 
constructing phylogenetic trees, care must be used to avoid consid- 
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ering these intercalated of modified larval forms as indicating the 
history of the group. 

As the terms employed by previous writers to indicate the stages of 
development will be applied in this paper to the forms here consid- 
ered, the following explanation of these terms is presented as given 
by Jackson:^ 

Protembryo,— The ovum and stages of segmentation of the egg preceding the 
formation of the blastnla cavity. 

Mesenibryo,— The hollow blastnla stage comparable to the condition found in 
the adnlts of Volvox and Eudorina types of the Mesozoa. 

Metembryo.'-The gastrula, comparable to the lower Porifera, in which three 
cell layers exist, as in the lowest Hydrozoa. 

Neoembryo,— The trochosphere. Stages not yet possessing the essential diag- 
nostic characters of the Mollnsca; comparable to the embryos of Chsetopod worms 
and CcBlomata. 

TypeTnbryo,— The period at which an essential moUuscan feature, the shell 
gland, and plate-like beginning of the shell are discoverable, and yet the embr^-o 
is not referable to the class to which it properly belongs. 

Phylembryo.— Early veliger stages in which the characters of the class subdivi- 
sion are indicated and the structure of the shell and other features render the 
embryo referable to the group of MoUusca to which it belongs. 

Completed protoconch and prodissoconcJi.— -The completed first-formed shell of 
molluscs, the ovisac, fry shell, embryonic shell and larval shell of authors. It 
finds its representative in the globular, cup-shaped, or spirally coiled protoconch 
of cephalopods. 

Nepionic period.— The period of the first formation of the true shell which.suc- 
ceeds the embryonic shell and is normally retained throughout the rest of life. 
The period is commonly characterized by marked stages. ' 

Nealogic period,— 'The period succeeding the nepionic and preceding that period 
which may properly be considered as the adult. It is frequently characterized 
by marked stages, being a period in which the growing animal often differs 
widely from the adult, and as it is of considerable size, the differences and stage 
are easily recognized. Example, Hinnitea coriesi has a pectenif orm nealo^c stafi^e 
sharply marked oil from the Ostreaform adult condition. 

Ephebolic period,— That period best characterized by saying that in it the adult 
characters find fullest expression; it is often separable by marked stages from the 
earlier nealogic period, and also from the later or senile period. 

Oeratologic period,— The period of decline of the individual, often marked by 
distinct stages. The geratologic period is subdivided by Professor Hyatt into the 
cUnologic and nostologic periods, signifying the early and- later periods of decline 
of the individual. 

Since the publication of Dr. Jackson^s memoir, from which the 
above is quoted, some changes in the nomenclature of stages have 
been made.* We give these changes for those stages succeeding the 
nepionic: 

Neanic =--■ Nealogic. 

Ephebic --Ephebolic. 

Gerontic ^^ Geratologic. 



» Phytogeny of the Pelecypoda: Mem. Boston Soc. Nat. Hist., Vol. IV. No. 8, 1880, p. 290 et seq. 
* Hyatt, Biaplastology and tho related branches of biologic research: Proc. Boston Soc. Nat. 
Htot, April, ISO, Vol. XXVI, 1895. p. 94. 
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It has been shown by various investigators that in the prodisso- 
conch stage of the oyster the umbones are directed posteriorl3\ At 
this early stage the young oyster has an anterior and a posterior 
adductor muscle. Of these two muscles the anterior arises first. At 
this age the young oyster has a rather straight hinge line. In the 
adult stage we know that only one muscle is present, and on account 
of this fact the oyster has been placed in that division of the Peleeyp- 
oda known as the Monomyarians. The muscle which remains is the 
posterior adductor, the first muscle to arise atrophying and disappear- 
ing. On account of \he disappearance of the anterior adductor 
muscle, great changes take place in the axes of the animal. The 
antero-posteroaxisof the adult, instead of being parallel to the antero- 
postero axis of the prodissoconch, makes an angle of about 45° with it, 
the posterior adductor muscle having revolved through an angle of 
45°. The development of Ostrea I'irginiaiia, beginning with the pro- 
dissoconch stage and extending to that of the adult, has been worked 
out in very great detail* by Dr. Jackson in his memoir^ from which 
the above data concerning the development of the oyster are taken. 
The writers have, however, been able to verify a good many of his 
observations from an examination of material which he has prepared. 
Dr. Jackson has described in a most admirable manner the revolution 
of the axes of various mollusks due to the diminution or disappear- 
ance of the anterior adductor muscle, and for the details of these 
changes his paper should be consulted. , 

In only two species were prodissoconchs seen that were well enough 
preserved to enable the writera to discover the form of the shell in 
that stage. These species were Oryphcea marcoai and Gryphcea tvash- 
ifaensis, PI. II, figs. 1 and 2, and Pi. XX, figs. 1 and 2. In no essential 
features do these prodissoconchs differ from those of recent Ostrea 
virginica Gmel. The prodissoconch is more or less oval, with the 
umbones directed posteriorly. 

The nepionic, when the specimens are well preserved, is in all cases 
distinctly marked off from the preceding prodissoconch and the suc- 
ceeding neanic. This stage has usually the same form in all the 
species. It is generally elliptical in outline and smooth. 

» Phylogeny of the Pelecypoda, the Ayiculidie and their allies, loc. cit.,p. 47. 



DESCRIPTION OF SPECIES. 

GRYPH^A. 

Gryph^a wardi, sp. nov. 

PI. I, figs. 1-16. 

Upper valve. — The shape of the valve is irregular in outline. Two 
different areas can be recognized. First, one in which it is convex, 
the lines of growth being fine and the surface rather smooth. In this 
stage there are small ridges running approximately at right angles 
from the hinge margin. These raised lines when seen in profile pre- 
sent gently rounded upper surfaces with depressions between them. 
Second, succeeding this stage is one in which the outer margins of 
the valves turn upward somewhat abruptly. The length of one of the 
larger specimens is 19 mm., the breadth 18 mm. The mai-gins are 
milled on the anterior portion. The muscular impression is deeply 
excavated on the anterior side, but not at all excavated on the pos- 
terior. The young of this species is broader than is usually the case 
in the other gryphteas herein considered; but it resembles those 
specimens of O. marcoui that have a large area of attachment for the 
lower valve. The sculpture, however, is different. Attention has 
been called to the fact that the markings running away from the 
hinge line in the species under consideration present a rounded upper 
surface. In those specimens of G, marcoui which have similarly 
shaped upper valves the markings are narrow ridges with wide flat 
areas between them. Whether this difference is of any importance 
Me can not at present say, but probably it is not. No prodissoconch 
could be discovered ; therefore we can not describe that early st>age. 

Lower valve. — The shape of the lower valve is extremely variable, 
its chief variation consisting in the amount and mode of attachment. 
The shells are thin and always small, the largest that we have seen 
being only 25.5 mm. long. The attached area may vary from 6 to 12 
mm., or may be even more across, showing that in proportion to the 
size of the shell this area is very large. Sometimes the valve is 
attached to a gasteropod shell, and is correspondingly elongated par- 
allel tp the greatest length of the object to which it is attached. The 
surface may be plain, but is usually ornamented with rather strong 
folds parallel to the direction of elongation of the shell. The lines of 
gix)wth are very regular; the margin is sharp and undoubtedly pro- 
jected beyond that of the upper valve. A short distance within — in 
one specimen measured to be 2 mm. — ^are raised lines or crenulations 
BulL 151 A 49 
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corresponding to those of the upper valve. The direction of the car- 
tilage pit is variable in both the upper and the lower valves, as it 
depends upon the amount and mode of attachment of the lower valve. 

Upon first examining this species it is difficult to decide what its 
natural affinities with other oysters are, and it is only by comparisoD 
with other species that this could be discovered with certainty. The 
resemblance of the upper valve to that of certain specimens of 6. 
marcoui has been pointed out. The forms of the species under dis- 
cussion with small areas of attachment can not be distinguished from 
young specimens of G, marcoui with a rather large area of attach- 
ment. So far as we know, this species does not grow to the normal 
size of the Comanche Peak form. 

The stratigraphic position of this gryphaea is in the Glen Rose beds 
of the Trinity division. 

Specimens have been collected from the roadside between Bee Creek 
and Pedemalis River, Travis County, Texas, in the Blanco quadrangle 
on the road leading from Beecaves to Corwin; they have also been col- 
lected north of Onion Creek, near Driftwood post-office, Hays County, 
and Lohmann's Crossing of the Colorado River, Travis County. 

As this species occurs not far below Q-ryphxta viarcoui of the 
Comanche Peak formation, and as the two undoubtedly grade into 
each other, we must regard it as the immediate and undoubted ancestor 
of the latter. 

GRYPHiEA MARCOUI, Sp. UOV. 
Pis. II, III, IV, V. 

Oryplicea pitcheri Blake (not Morton). Reports of Explorations and Snrvejrs to 
ascertain the Most Practicable and Economical Ronte for a Railroad from 
the Mississippi River to the Pacific Ocean, Vol. II, 1855, Popes Rept. on 
Route near 32d Par., The Geology of the Route, p. 39. 

The following is the des<*ription of what may be considered a typical 
adult upper valve. The usual outline of the valve is oval, with the 
end which corresponds to the hinge margin truncated. The length 
of a valve of an ordinary size is 28 mm. ; its greatest breadth is 20 
mm. ; the breadth at the hinge line is 8 mm. The surface for all 
stages succeeding the nepionic is rough; the cartilage pit, on account 
of the sharp incurving of the beak of the lower valve, is on the uppfer 
surface, and is wide in the specimen described. From the beak to 
the anterior margin of the cartilage pit is 4 mm. The sides of the 
valve in the anterior portion are sinuous but not especially thickened. 
The dorsal margin of the shell is sharply reflexed toward the right; 
the margins are milled through a variable extent; muscular impres- 
sion is excavated on the anterior but not on the posterior Bide; in out- 
line it is oval. 

The adult lower valve normally has a strongly incurved narrow 
beak with a small area of attachment, slight ridges radiating from 
the beak, and a distinct dorsal sinus. The lines of growth are coarse. 
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The narrow beak is caused by the mantle spreading out but little in 
the stages extending from the neanic to the ephebic, including both. 
In the gerontic it spreads out considerably to the dorsal. It is the 
naiTOw incurved beak with a small area of attachment and the occur- 
rence in the gerontic stage of an extremely deep dorsal sinus with a 
high dorsal wing that characterizes this species. 

DEVELOPMENT OF THE UPPER VALVE. 

Prodissoconch, — Among the upper valves of this species that we 
have we did not discover perfect prodissoconchs, but thej'^ were suf- 
ficiently well preserved to permit one to make out the chief features 
of the stage. 

The fonn is suboval, with the more pointed end directed anteriorly 
and the umbones directed posteriorly. The stage is sharply marked 
off from the succeeding nepionic. 

The nepionic, — The relationship that the nepionic growth bears to 
the prodissoconch is interesting. It should be stated here that the 
anterior margin of the prodissoconch is directed toward the ventral 
margin of the adult oyster, and the posterior margin of the prodisso- 
conch is by necessity directed toward the dorsal margin of the adult 
oyster. The lines of growth of the nepionic extend around the ante- 
rior side of the prodissoconch in gentle curves, ceasing near the posi- 
tion of the umbones. The later growth on the ventral side of the 
nepionic continues in gentle curves. On the post-erior side of the 
prodissoconch the nepionic lines of growth at first extend around in 
gentle curves, but after a very short time do not extend around it, and 
build a slight shoulder. The growth at this early stage is of such a 
character as to form a slight dorsal wing, and there are indications of 
the dorsal sinus. The surface of the shell in the nepionic stage is 
smooth, the lines of growth being indistinct. Usually the form is 
that of an elongate ellipse, the longer axis of the ellipse being par- 
allel to the longer axis of the individual, but in some cases the form 
is subcircular instead of being elliptical. This variation in form is 
due to attachment of the lower valve. If the lower valve has a large 
area of attachment, its method of gi'owth would necessarily be some- 
what circular or of an irregular shape, and as the upper valve must 
conform to the outlines of the lower, we should see a variation of the 
upper valve corresponding to the varying form of the lower. We 
have called attention already to the close resemblance of the upper 
valves in some specimens of Q. marcoui to those found in the pre- 
ceding species. The size of the nepionic is about 6 mm. long and 5 
mm. wide. In another specimen it is 7.5 mm. long and 5 mm. wide. 
The figures illustrate the variations well. 

An interesting abnormality in this species is shown in one of the 
upper valves. Instead of adopting the ordinary gryphseate method of 
growth, by which the increase in growth is approximately the same 
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on each side of a plane bisecting the two valyes longitudinallj'', this 
specimen has assumed an exogyrate method of growth, the ventral 
margin growing very rapidly, whereas the dorsal margin has grown 
but slowly, in this way indicating that should the specimen have 
rea<?hed maturity it would have been forced into a spiral such as is 
characteristic of Exogyra. 

The neaixic, — This stage is introduced usually by the lines of growth 
becoming veiy distinct, the surface rough, and the postero-dorsal 
sinus more distinctly marked. In some specimens, in a stage which 
seems to corresi)ond to the neanic, there are radiating impressed lines, 
but in the particular specimens to which we allude the surface is not 
rough, but rather smooth, and it may be that we are mistaken in con- 
sidering this stage as neanic, though it seems to be such. 

Tlie ephehic, — ^The neanic stage passes imperceptibly into the adult 
or ephebic stage. The latter stage is indicated by a considerable 
bending to the right of the dorsal margin of the valve, thus marking 
very clearly the position of the dorsal sinus. 

DEVELOPMENT OF THE LOWER VALVE. 

On account^ of the attachment of the lower valve we were not able 
to discover the character of the prodissoconch, but the nepionic stage 
is well indicated. In forms which show small areas of attachment 
this stage is smooth, rather flat, curving but little, and is usually 
sharply marked off from the succeeding neanic. In other specimens 
with large areas of attachment the nepionic stage can not be so easily 
recognized. The form, at least in the later period of the stage, pre- 
sents an elougate elliptical outline. 

The 7iean ic. — At the close of the nepionic stage the method of growth 
changes. Instead of being smooth and flat, curvature and very dis- 
tinct lines of growth are initiated. This curvature seems to be caused 
by two combined principles. The first is that the lines of growth on 
the posterior part of the shell are much farther apart than on the 
anterior portion. This fact in itself would not give curvature unless 
the calcareous deposit of the mantle in the posterior part were much 
thicker than in the anterior portion. We know from the study of sec- 
tions that the deposit of the mantle is thicker in the anterior than in 
the posterior portion; so this would tend to counteract the curvature. 
£ach succeeding plate laid down by the mantle is at an angle to the 
preceding plate. The angle between the last plate and the preceding 
one is less than 180° on the interior of the shell and more than 180® 
on the exterior; so the chief mechanical principle involved in the 
curvature is due to the varying angles of these successive plates. It 
is aided, however, by the growth being more rapid in the posterior 
than in the anterior portion of the shell. 

The ephebic. — The neanic stage is not distinctly marked off from the 
ephebic. The posterior dorsal sinus in the latter begins to show its 
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characters in the nepionic, and does not increase until what is appar- 
ently the gerontic stage is reached. 

The gerontic, — At the close of the ephebic stage the sinus becomes 
very deep and a high dorsal wing is protruded. Although some of 
the young forms show rather large areas of attachment in the very 
large suites of specimens we have examined, it does not seem that 
these specimens ever reach maturity. 

In one specimen which we possess an interesting variation is seen. 
In this specimen, although we have the naiTow beak which is one of 
the characteristics of the species, the margins dilate rather gradually 
and the shell is very much thicker in the anterior portion, so as to 
present characters almost identical with those of some forms of (?. 
mucroncda. In the gradual dilation of the sides also, and in the small 
curvature of the old-age or gerontic stage, a method of growth very 
similar to that of G. corrugata is assumed. 

Geologic position. — In the Walnut clays, the base of the Comanche 
Peak beds, and occasionally in the Edwards limestone. 

This species constitutes the horizon of G. pitcheH with Exogyra 
iexana as given^ in Hill's original section, and now known as the Wal- 
nut beds of the base of the Fredericksburg division. 

Geographic distribution. — Parker, Bosque, Hamilton, Coleman, 
Coryell, Brown, and Hood counties of north-central Texas, constitut- 
ing great masses of shell agglomerate, reaching in places 10 feet in 
thickness. Southward, in Travis, Burnet, and other counties, it is 
still abundant, but not so gregarious as in north and central Texas. 

It is the form figured by Blake,^ from Big Springs on the Colorado 
River, and caUed Oryphc^a pitcheri by him. 

In Edwards County, Texas, we collected the species in the Caprina 
limestone. 

GRYPHiEA CORRUGATA Say. 
Pis. V-XV, XVIII and XIX. 

Chryplicea corrugata n. s. Say. Acoount of Exped. Pittsburg to Rocky Monntains, 
Vol. II, PhUa., 1823, pp. 410^11. 

Oryplicea pitcheri n. s. Morton. Synop. Org. Rem. Cret. Qr. U. S., Phila., 1834» 
p. 55, PI. XV, fig. 9. 

Qryph4jea tucumcarii n. s. Marcou. R^8um6 of a geol. recon., etc.; Rept. Expl. 
R.R. Rente from Miss. River to Pacific: Whipple, House Doc. 129, Wash- 
ington, 1851, pp. 44-48. 

Chryphcea dilataia var. tucumcarii Marcon. Bull. Sec. g6ol. France, 2d series, Vol. 
XII, 1855, p. 880, PI. XXI, figs. 1, la, lb, 2, and 3. 

Oryphcea pitclieri (Morton) Conrad. Rept. U. S. and Mex. Bound. Survey, 
Vol. I, 1857, Pt. II, p. 155, pi. 7, figs. 3a, 3b, and 3c (3d on this plate is 
probably a variety intermediate between O, corrugata and G. navia Hall, 
being more closely related to the latter species) ; pi. 10, fig. 2; and pi, 21, 
fig. 3a, b, c. 



> Am. Jour. Scl., 3d series. Vol. XXXIII, 1887, pp. 298-S99. 

9 Pacific Railroad Reports, Vol. II, 1865; Pope's rept. on route near aSd par., The geology of 
the route, p. 39. 
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Gryphcea pitcheri (Morton) Hall. Rept. Expl. and Surv. R. R. from Miss. River 

to Pacific, Vol. Ill, Washington, 1856, Ft. IV, pp. 99-100, PL I, figs. 1-6. 
Gryphcea dUatata var. tucumcarii n. var. Marcon. Geology of North America, 

Zurich, 1858, pp. 43-44, PI. IV, figs. 1, la, lb, 2, and 3. 
Gryphcpa pitcheH (Morton) Qabb. Proc. Acad. Nat. Sci. Phila., Vol. XIII, 1831- 

1862, p. 22. 
Gi'yphcea pitcheri (Morton) Gabb. Geol. Survey California, Paleontology, Vol. 

II, Phila., 1869, pp. 272-273. 
Gryphcea pitdieri (Morton) Dana. Manual of Geology, 3d ed., 1880, p. 461, 

fig. 836. 
Gryphcea pitcheri (Morton) var. hUli. n. var. Cragin. Am. Geologist, March, 

1891, Vol. VII, p. 181. 
Gryphcea pitcheri var. ''hilli phase'' Cragin. Am. Geologist, July, 1IS94, Vol. 

XIV, p. 6. 
Gryphcea pitcheri Y&r. hilli Cragin. Am. G^o'ogist, July, 1894, Vol. XIV, p. 10. 
Gryphcea pitcheri (Morton) Dana. Manual of Geology, 4th ed., 1895, p. 835, fig. 

1359. 
Gryphcea hilli Cragin. Am. Geologist, Dec, 1895, Vol. XVI, pp. 368, 869, and 371. 

The following is Say\s original description: ^ 

Among the shells found about Red river, is one virhich approaches nearest to 
the variety of the Gryphcea dilatata of Sowerby, p. 149, fig. 2, but the lobe is far 
less distinct, and the shell is far more narrowed toward the hinge, and is some- 
what less dilated, and much more like an ostrea. It may be called G, corrugata; 
small valve flat, and very much wrinkled, and like the other, narrowed near the 
hinge; the beak is short, and curved upwards and laterally, and the sulcus is very 
distinct. Length and greatest breadth of the smi^ll valve nearly eciual. from li 
inches to 2 inches: found by Mr. Nuttall on Red river. It is in a very perfect 
state of preservation. 

The adult upper valve is subtriangular in outline, the greatest 
length in a typical specimen being 67 mm., its greatest width about 
the same; the width at the hinge line is about 22 mm. The margins 
are slightly crenulated; the shell is thick, being in a typioAl adult 
specimen about 11 mm. ; the muscular impressions are well marked, 
slightly impressed anteriorly, and posteriorly there is a raised rim. 
In the anterior portion the shell is thickened on the sides consider- 
ably. These various features are shown in the figures. 

Lower valve. — The adult specimen usually shows gradually widen- 
ing margins with an incurved beak; the shell is boat-shaped and 
thick. The ligamental pit is large, the lines of growth are coarse, tlie 
dorsal sinus is distinct, and there is a considerable wing posterior to 
it. The beak is usually though not always slightly twisted toward 
the dorsal margin. The following are the measurements of what may 
be considered a normal adult: Length, 94 mm.; width, 67 mm.; 
length of cartilage pit, 14 mm. ; greatest width of cartilage pit, 14 mm. 
An attempt has been made in the accompanying plates to show the 
variations of the species. The variation in the character of the beak 



> Major Long's manuscript journal: Account of Long expedition, by Edwin James, Vol. II, 
Philadelphia, 1823, pp. 410-411. 
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and the reason of it will be stated later. As a usual thing, in the 
lower valve there is no carina, the region ventral to the dorsal sinus 
being gently rounded. In some forms, however, which have the beak 
slightly twisted, although there is no distinct carina, the portion of 
the shell below the dorsal sinus becomes much constricted. The con- 
striction of this region of the shell is a very important fact and must 
be borne in mind in comparing it with O, navia. There is a great 
variation also in amount of dilation of the wings, and this variation 
must be borne in mind in considering the G, washitaensis. 

In a collection from Duck Creek, near Denison, Texas, coming from 
the upper part of the Kiamitia clays, where they grade into the over- 
lying Duck Creek beds, there are forms which can be recognized as 
belonging to the following species: Oryplma corrugaUi^ Gryplu^a 
navia, and GrypJuea washitaensis. The O. naxna approaches G. cor- 
mgataxeTy closely, and G. corrugata apparently grades into G. wash- 
itaensis, though G. washitaensis and (?. navia have great differences 
within themselves which would probably prevent their confusion. 

Development of the upper valve. — Although we have large suites of 
this species, we were not able to discover any specimens with well- 
preserved prodissoconchs. As the prodissoconch is most probably the 
same for all species of oysters, the failure to discover it in this species 
is not a matter of very great moment. The nepionic stage was very 
well preserved and resembles in general characters that of Gryphcea 
marcoul rather closely, except that it is somewhat broader. This 
stage is characterized by a rather smooth method of growth. Its size 
is about 11 mm. long and 9 or 10 mm. wide. 

Succeeding the nepionic stage the valves widen rather rapidly, with 
very coarse lines of growth, and a slight ridge near the dorsal margin 
indicates the position of the dorsal sinus. 

Devdopmentof the lower valve, — ^This valve is usually attached dur- 
ing the early periods of growth, and we did not discover the prodisso- 
conch. The stages succeeding this one can be made out with moderate 
distinctness. In very young specimens two types of development may 
be recognized. The first is one in which the area of attachment is 
quite small, or can not be seen, and the nepionic growth is elongate 
elliptical, the elliptical outline of the growth continuing through a 
considerable portion of the neanic stage. The second type is one in 
which the method of growth is not so elongately elliptical or may be 
subcircular. In one specimen which we studied, the nepionic growth 
in very early stages was elongate elliptical, and suddenly becomes more 
nearly subcircular. In some of those specimens which show consid- 
erable areas of attachment, we can not discuss the early stages with 
much satisfaction. The two methods of growth above described lead 
to two tyi)es of adults. The first method of growth leads to an adult with 
a rather narrow-pointed, sharply incurved beak. Tlte second method 
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leads to an adult with a blunt, slightly incurved beak. As we saw that 
the early stages of the two different types of growth were practically 
the same, it seems that the form with the elongate elliptical method 
of growth was one in which the embryonic characters persisted for a 
longer time. The neanic stage is marked off from the nepionic, as in 
the previously described species, by the introduction of a rapid curv- 
ing of the valve. Some specimens show in this stage slight radiating 
folds. With the introduction of the neanic stage the dorsal sinus 
becomes much more distinctly marked, and a dorsal wing is present. 
Varieties of OryphcBa corrugata. — This species shows several dis- 
tinct varietal forms, as follows: (1) O, corrugata var. hUli Cragin. 
This occurs in great numbers near the base of the Kiowa shales of 
the Belvidere beds of Kansas, stratigraphically below the G. navia 
and the larger varietal forms of (?. corrugaia to be mentioned later. 
This form, called Oryphcea hilli by Cragin, is beyond doubt a small 
ancestral form of G, corrugata^ and shows comprehensive characters 
of the three forms G, marcouiy G, corrugata^ and G. fiavia. The 
figures of var. hHU are given on PL VIII, figs. 8, 9, 11, 13, 14, and can 
be compared with the young individuals of G. corrugata from Good- 
land, Indian Territory, PI. VI, figs. 1-4, and the figures of the cast of 
Morton's type of G. pitcherij PI. VI, figs. 5, 6, 7; (2) G. corrugata 
var. tucumcarii. The larger forms of G. corrugata, such as were 
figured by Marcou and called bj'^ him GryphcRa dilataia var. tucmn- 
carii, good specimens of which are shown on Pis. XIII, XIV, and 

XVI, constitute a recognizable variety of G. corrugata, and come 
from a slightly higher horizon of the Washita division; (3) G. cor- 
rugata var. helviderensis. In the Belvidere beds of Kansas the larger 
specimens of G, corrugata (Pis. IX arid X) also come from a higher 
horizon than the smaller forms mentioned and tend to assume a more 
triangular and flattened outline thaii the allied synchronous forms 
called var. tucumcarii (see PI. XIV, figs. 1, 2; XVI, figs. 1, 2, 3; and 

XVII, fig. 5). 

Geological occurrence, — The typical G, corrugata Say {G. piicheri 
Morton) occurs in the upper portion of the Kiamitia beds of the 
Washita division, near their contact with the Duck Creek chalk, in 
the Red River portion of the main Cretaceous area. At Denison, 
Texas, this form appears in a bed in the Duck Creek chalk, which 
contains the last of the lower-ranging G. navia of Hall and the first 
of the upward-ranging (?. wasliitaensis Hill. In the outlying areas 
G, corrugata var. hilli is the earliest to appear, and this is succeeded 
in ascending series by (?. ruivia, and then by G, cot'rugata vars. 
tucumcarii and helviderensis. 

Geographic distribution, — The normal type has its typical develop- 
ment in the main Texas area, in southern Indian Territory from the 
Arkansas line to Fort Washita, and in Cooke and Grayson counties, 
Texas. The southernmost localities reported are in the vicinity of 
Georgetown and Round Rock, Williamson County, and in the north- 
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em part of Travis County. The same conditions which have pro- 
duced known differences in sedimentation between the outlying and 
main areas of the Cretaceous series seem to have facilitated varietal 
differences in the forms O, corrugata^ which may explain the fact 
that the large forms which we have called vars. tucumcarii and heli'i- 
derensis occur only in these outlying areas in Barber, Comanche, 
Kiowa, and other counties in southern Kansas and along the eastern 
breaks of the plains; thence southward through Oklahoma to the head 
of the Washita River; in the Tucumcari region of New Mexico, and 
near the base of the Rio Grande section west of El Paso, Kent, and 
other places in Trans-Pecos Texas. 

From Nuttall's writings we learn that the exact locality of his orig- 
inal collection was on the plains of the Kiamitia, about 14 miles north- 
west of the mouth of that stream. The present town of Goodland, 
Choctaw Nation, is as near the locality as can be identified, and from 
this place the senior author collected several hundred shells of this 
species, which are now deposited with his collection in the State capi- 
tol of Texas. Later the junior author made a second collection from 
the same locality, which is now in the United States National Museum. 

Phylogeny of GryphcBa corrugafxx. — In discussing the j'oung forms 
of this species the two types of growth have been described. Of the 
two types described, the one with the narrow beak is the one in which 
it is probable that the embryonic method of growth has persisted for 
the longest time. This, as we have shown, gives rise to a narrow, 
elongate beak. We also have noticed in the early stages the presence 
of narrow radiating folds. Reasoning a priori, we should expect the 
ancestor of this species to be a form with a narrow beak, and one 
which possessed radiating folds. In searching for a form which 
could probably have given rise to this, our attention is directed to 
O, marcoui, which possesses both the narrow incurved beak and the 
radiating folds. There is stronger reason than this, however, for 
associating these two species phylogenetically. It was shown in dis- 
cussing G. marcoui that sometimes it assumes a variation which is 
very similar to the type of growth of (?. cm^riigata. Putting together 
all the facts that we have regarding the development and variations 
of O. corrugata, its stratigraphic occurrence, and those facts that we 
have concerning the development and variation of (?. murcoui, the 
conclusion seems justifiable that the former is descended from the 
latter or from some closely allied form. 

Gryph.^a navia Hall. 

Pis. XVII, XVIII. 

Orypheea pitcJieri Marcou (not Morton). Bull. Soo. Geol. France, 2d series, 

Vol. XII, 1855, p. 883, PL XXI, figs. 5, 5a-b and 6. 
Grjfphcea 2ntcheri var. 7iavia Hall n. var. Rept. Expl. and Surv. R. R. from 

Mifls. River to Pacific, Vol. Ill, Washington, 1856, Pt. IV, p. 100, PI. I, 

figs. 7-10. 
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Oryphcea pitcheri var. navia Conrad (in part). Rept. U. S. and Mex. Bonnd. 

Survey, Vol. I, Washington, ia^7, Pt. II. p. 155, pi. 7, fig. 3d. (The speci- 
^ men figured in the place here referred to is a form somewhat intermediate 

between G, corrugaia and G, navia, but is more closely related to the latter 

species. ) 
Gryphcea pitcheri Marcou (not Morton). Geology of North America, Zurich, 

1858, pp. 38-40, pi. 4, figs. 5, oa, b, c, and 6. 
Gryphcea roemeri Marcou. Proc. Boston Soc. Nat. Hist. , Vol. VIII, 1862, p. 95. 
Gryphoia navia Gabb. Proc. Acad. Nat. Sci., Phila. for 1861, 1862, p. 22. 
Gryph(ea navia (Conrad) G^bb. Geol. Survey California, Paleontology, Vol. II, 

Phila., 1869, pp. 273-274. 
Ostrea pitcheri Coquand (in part). Mon. du genre Ostrea, Terr. Cr6tace, 1869, p. 

40, PI. XII, figs. 5 and 6. 
Exogyra forniculata n. s. White. Proc. U. S. Nat. Mus., Vol. II (1879), Wash- 
ington, 1880, Pt. II, pp. 293-294, pi. 4, figs. 3 and 4. Smithsonian Miacell. 

Coll., Vol. XIX, Washington, 1880, pp. 293-294. 
Exogyra forniculata White. Twelfth Ann. Rept. U. S. Geol. and GJeog. Surv. 

Terr., Washington, 1883, pp. 13 and 14, Pt. I, pi. 14, figs. 2a and 2b. 
Exogyra forniculata White. Fourth Ann. Rept. U. S. Geol. Surv., Washington, 

1884, p. 305, PI. LII, figs. 1 and 2. 
Gryphcea pitcheri Brown (not Morton). Proc. Acad. Nat. Sci., Phila., for 1894, 

p. 65. 

Upper valve, — General form ovate, the posterior dorsal portion 
reflexed toward the right. The cartilage pit descends somewhat from 
the apex ventrad. Dorsal margin of the valve considerably thick- 
ened; ventral margin of the valve very much thickened. Both the 
dorsal and ventral margins marked by minute transverse strise, which 
are especially distinct on the latter. Posterior margin of the valve 
not especially thickened. Lines of growth coarse; the plates consti- 
tuting the shell structure are thick. The nepionic stage distinctly 
marked off from the succeeding growth. Its size is 12 mm. long by 
8 mm. wide. The figures on PL XVIII illustrate the characters above 
described. 

Lower calve, — The nepionic and early neanic stages of this valve are 
practically the same as those individuals of G, corrugaia which pos- 
sess a prolonged beak. In the later neanic stage, however, a carina 
begins to be developed and the mantle spreads out dorsally, thus pro- 
ducing a doi^sal wing. On the lower side tlie valve is sharply incurved, 
so that a carina is produced. Between the wing to the dorsal of the 
sinus and the carina there is a depressed area which is frequently 
marked by slight ridges running from the beak. This species is very 
easily characterized by the possession of the carina, the depressed 
area extendiug from the carina to the dorsal sinus, the bending 
toward the dorsal margin, and the strong incurving of the beaks. It 
has already been noted that the features in the young stages of this 
species are possessed in their entirety by some varieties of G. corrU' 
gain, and there seems to be no doubt, in spite of the usual great dis- 
tinctness of the adult of G. corrugata and G. navia^ that thej'' are 
both derived from an ancestral fcjrm of the typical G, cornigata. 
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This conclusion, however, is not based merely on the studying of the 
development, but the specimens from the Kiamitia clays of Duck 
Creek, near Denison, connect the two species very closely; in fact, so 
closely that it is with considerable difficulty that some specimens can 
be referred to either one or the other. 

Geologic and geographic disirihution, — In the main Texas area this 
form is found in the Kiamitia clays at the base of the Washita divi- 
sion, from the Arkansas State line in Indian Territory' westward 
through the prairies of the Kiamitia to near Marietta, and thence 
southward through Texas to the Colorado, always in the same geo- 
logical horizon. It is the chief species found on the plains of the 
Kiamitia, in northern Texas and in Indian Territory, where it occurs 
by millions. The form is especially abundant at old Fort Washita, 
Indian Territory, where the buildings are constructed of flags formed 
almost entirely of these shells. The high prairie surmounting Red 
River Valley south of old Preston is also marked by this species. In 
Grayson County, Texas, at the top of the Kiamitia clays, near their 
contact with the overlying Duck Creek chalk, G. navia is mixed with 
G. washitasnsis Hill, G, corrugatu Say, and Exogyra plexa Cragin. 
In the "outlying areas of the Comanche series" the species occurs 
abundantly in the southern counties of Kansas, Kiowa and Comanche; 
near old Camp Supply, 10 miles west of north from Taloga, 18 m!les 
north of Arapahoe, 10 miles south of west from Arapahoe, and, accord- 
ing to Mr. G. T. Dulaney, 21 miles north of west from Arapahoe, in 
the bluffs of Panther Creek, in Oklahoma. Marcou's original locali- 
ties are between the South Fork of the Canadian and the Washita 
River, west of Arapahoe. It is very abundant in the Pass of the Rio 
Grande, 3 miles west of El Paso, Texas. 

It is a singular fact that this form does not occur abundantly, if at 
all, south of the Colorado River, but is apparently confined to the 
northern provinces of the areal outcrop of the Comanche series. 

Grypilea washitaensis Hill. 
Pis. XIX, XX, XXI, XXII, XXIII. 

Grypluea pitcheri Morton, var. dilataia Hill. Am. Jonr. Sci., 3d series, Vol. 

XXXIV, 1887, p. 803. 
Gryphcea washitaensis Hill sp. nov. Check List of the Invertebrate Fossils Jrom 

the Cretaceous Formations of Texas, Ist ed., 18S9, p. 11. 
Gryphcea tcashitaensis Hill, sp. nov. A Preliminary Annotated Check List of the 

Cretaceous Invertebrate Fossils of Texas: Bull. Geol. Survey Texas, No. 4, 

1889," p. 4. 
Gryplicea pitcheri Heilprin (not Morton). Proc. Acad. Nat. Sci., Phila., IS'^O, 

p. 452. 
Gryphcea gibberosa Cragin. A Contribution to the Paleontology of the Texas 

Cretaceous: Ann. Rept. Geol. Survey Texas, Austin, June, 1898, pp. 189-lDO, 

PI. XXX, figs. 1 and 2. 
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The outline of the adult upper valve is elliptical, '.vith a wing pro- 
truding on the dorsal side and truncated anteriorlj^ at the hinge line. 
It is rather deeply concave. The nepionic stage is usually very dis- 
tinctly marked on the adult valve. The surface in the stages suc- 
ceeding the nepionic is rather rough, but the lines of growth are 
delicate. The \'Blve is thin; the dorsal sinus is well marked. The 
size of a normal adult is: length, 31 mm.; width, 25 mm.; width of 
cartilage pit, 8 mm. ; length of cartilage pit, 4 mm. The cartilage pit 
is slightly inclined posteriorly — that is, a line running from the base 
of the cartilage pit to the apex, or where the prodissoconch should be, 
would have its upper portion inclined toward the posterior margin of 
the shell. The margins in the posterior part are rather sharp and 
turned up abruptly; in the anterior portion they are considerably 
thickened, the thickening being much greater on the ventral than on 
the dorsal side. The muscular impression is faint. 

The lower valve of this species usually has a strongly developed 
dorsal wing and a considerably developed ventral wing. On ac<count 
of the strong development of the wings in this species, Mr. Hill has 
been inclined to class it differently from the others of our Lower Cre- 
taceous Gryphseas. The shell is deeply excavated ; the lines of growth 
are usually rather fine, and the shell is thin. The beak is strongly 
incurved and the cartilage pit rather deep. The muscular impression 
is only moderately distinct, being slightly impressed on the anterior 
side and not impressed on the posterior side. The upper valve sits 
in the lower valve for a considerable distance. The size and general 
types of variation of this species are shown in the figures. 

DEVELOPMENT OF THE UPPER VALVE. 

Prodissoconch, — Of this species most excellent material was ob- 
tained. In fact, the specimens are so well preserved that the devel- 
opment of the shell can be made out quite as well as if special pains 
had been taken to grow the young forms on ^lass plates, as Jackson 
did in his study of oyste^rs. The prodissoconch is subcircular, very 
slightly wider anteriorly than posteriorly; the beak is directed poste- 
riorly and is situated near the posterior margin. It is about 5 mm. 
in diameter. 

The nepionic, — The prodissoconch is followed b}' the nepionic stage, 
from which it is sharply marked off. The nepionic jjrowth on the 
anterior side continues parallel to the margin of the prodissoconch for 
a considerable time. On the posterior side it at first makes a slight 
shoulder against the prodissoconch. I'^ltimately there is a spreading 
out dorsally, that is, posteriorly to the prodissoconch, so as to form a 
slight wing. In the early part of the nepionic stage the lines of growth 
are subcircular or semicircular; as the shell grows older they assume 
a more elliptical outline. The completed nepionic is elliptical, being 
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truncated on the anterior margin. Its size is about 9 mm. long by 7 
mm. wide. The surface is smooth. In the older part of the stage 
the valve begins to be concave externally. The nepionic stage is 
marked off from the neanic by the concavity increasing rapidly. The 
dorsal side of the valve is bent more than the ventral. A dorsal 
sinus is very slightly indicated and the surface becomes rather rough 
from the failure of each succeeding layer of growth to cover to the 
margin the preceding one. The layers of growth turn up a little at 
the close of their secretion. As each succeeding layer of growth grows 
in a general way parallel to the valve, these little margins are left 
standing up. 

THE LOWER VALVE. 

Proclissoconch. — It is rather phenomenal to find the prodissoconuh 
of the lower valve of a fossil oyster well enough preserved to be 
studied. In the species under consideration, although the prodis- 
soconch was not well preserved, enough was left to make out its chief 
features, which coincide with what 

is known of all other species of Qartiiagepjt '^^ ^ 

oysters; that is, it is subelHptical oora^ t^ffr^ 
or suboval, with the umbones """' 

directed posteriorly and sharply Tm^tff 

marked off from the succeeding Hypoptiysi^ \ 

nepionic. Vbrnf^t tatermi te^th 

The nepionic. — The nepionic Fio.l— Hinge of lower valve of G.ifcwftifaen- 

stage is characterized in this spe- '"' '^^p*^'^" ***«^^- 

cies, as in the others, by having a rather flat method of growth. Its 
surface is smooth; the lines of growth at first are subeircular in form, 
being truncated along the hinge margin, and gradually become more 
elliptical. On the ventral side the margin is gently curved, whereas 
on the dorsal side, even at this early stage, a slight wing is developed. 
The margins in the anterior portion are crenulated. The posterior 
portion is flat, rather wide; the muscular impression is rather distinct 
and has an irregularly quadrangular shape, being somewhat square on 
the interior ventral side, rounded on the anterior dorsal side, with a 
short truncation on the posterior side. Along the hinge line ventral 
to the cartilage pit are apparently two lateral teeth. Dorsal to the 
cartilage pit are four very narrow lateral teeth; in the posterior por- 
tion of the cartilage pit is a small hypophysis. Just interior to the 
dorsal lateral teeth and subparallel to the margin of the shell are 
crenulations. 

Neaiiic stage, — Succeeding the nepionic stage the curvature of the 
valve becomes abrupt and the neanic growth is almost at right angles 
to the nepionic. For a considerable time after the close of the nepi- 
onic stage there are no lateral wings developed, and we should define 
the neanic stage as that included between the close of the nepionic 
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and that when the dorsal wing begins to be developed to such a large 
extent. 

The adult or ephebic stage was described before discussing the 
development. 

Oeronfic ski^e. — Tn this stage the shell is gibbous, very thick, and 
has lost its lateral wings. To a form representing this stage Pro- 
fessor Cragin has given the name (?. gibberosa. 

Phylogeny. — This. species presents an enormous amount of varia- 
tion. In some the lateral wings are very much developed; in other 
specimens they are but slightly developed, and we have noticed the 
peculiar type of the neanic growth. This neanic stage corresponds 
almost precisely to the characters of the adult G. corrugata. In the 
collections from Duck Creek, near Denison, it is almost impossible to 
separate O, wa^hitaensis from 6?. corrugata^ and it seems that the 
two species there grade into each other. From the intergradation of 
the two species and from the neanic stage of O, washitaensis, repre- 
senting the adult of G. corrugata^ there seems to be no doubt that 
G. washitaensis is a direct descendant of G, corrugata. 

The hemera of G. washitaensis is from the top of the Kiamitia 
clays, through the Duck Creek and Fort Worth into the base of the 
Denison beds, reaching its greatest development in the agglomerates 
near the base of the latter. It is a fossil which in its greatest devel- 
opment occupies a stratigraphic position above the horizon of G, cor- 
rugaia, and G, corrugata reaches its greatest development in beds 
stratigraphically below (?. washitaensis. From these facts it seems 
that Gr. irashifaensis of the middle and upper portion of the Washita 
of Texas is a direct descendant of G, corrugata, which became 
extinct in the lower Washita. 

Geologic occurrence and geographic distribution. — Gryphaa wash- 
itaensis is characteristic of the medial portion of the Washita divi- 
sion, making its first appearance at the contact of the Kiamitia and 
Duck Creek beds, where it is relatively sparsely represented, and 
attaining its maximum numerical development in the great sheets of 
Gryphsea near the contact of the Fort Worth and Denison beds, in 
the basal portion of the latter. These agglomerates of Gryphma 
washitaensis can be traced from Denison, on Red River, to Austin, a 
distance of nearh' 300 miles, constituting a unique fonnation. They 
are usually, if not always, closely associated with- Ostrea [Alectryo- 
nia) carinata Lam. The latter does not occur in large numbers, how- 
ever. This bed is well exposed in the northern suburbs of Denison, 
near the cemeterj^ in the railway cuts in the suburbs of Fort Worth, 
and in the railway cuts of West Austin. G. washitaensis is also 
very abundant in the pass of the Rio Grande west of El Paso. 
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GRYPHiEA MUCRONATA Gabb. 
Pis. XXIV, XXV, XXVI, XXVII, XXVIIl, XXIX, and XXX. 

Gryphasa pitcheri Roemer (not Morton). Texas mit besonderer Riicksicht, etc., 

Bonn, 1849, pp. 894-895. 
Gryphjcea pitcheri Roemer. Die Kreidebild. von Texas nnd ihre organ. Einchl., 

Bonn, 1852, pp. 78-74, PL IX. fig. la, b, c. 
Gryphcea pitcheri var. navia (in part) Hall. Rept. Ezpl. and Snrv. R. R. from 

Miss. River to Pacific, Vol. Ill, 1^56, Pt. IV, p. 100. 
Gryphoea pitcheriy&r. navia , Conrad (in part). Rept. Mex. Bound. Survey, Pt. II, 

1857, p. 155. 
Gryphcea pitclieri Owen (not Morton). Second Rept. Geol. Surv. Arkansas, 

Phila.,1860,pl. 7,fig. 6. 
Gryphcea mucronata Gabb sp. nov. Geol. Surv. California, Paleontology, vol. 2, 

Philadelphia, 1869, pp. 274-275. 
Ostrea pitcheri Coquand (in part). Mon. du Gtenre Ostr^a Terr. Cr6tac6, 1869, 

p. 40, PI. IX, figs. 9-12. 
Gryphcea naria (Conrad in part). White, Fourth Ann. Rept. U. S. Geol. Survey, 

1884, p. 302, PI. XLIX, figs. 8, 4, 5, and 6. 

Upper valve, — Form usually elongate oval, generally thick, fre- 
quently much thickened along the margins in the anterior portion, 
especially on the ventral side. Size indicated on plate. 

Lower valve. — Owing to the varying size of the attached area the 
form of the shell is very variable. The typical form is naviate, with 
a sharp, constricted, much incurved beak. The shell is massive, very 
much thickened in the anterior portion, and the lines of growth are 
very coarse. The dorsal sinus is distinctly marked. 

The general characters of this species and its development corre- 
spond very closely with QryphcBa warcoui. It can be distinguished 
by the following characters: In the first place, it is a larger shell than 
Gryphoea marcoui. In the second place, the region of the beak is 
not quite so much constricted; the dorsal sinus is indicated at a con- 
siderably earlier stage. The lines of growth are much coarser and 
the shell is more ponderous. Another distinction is the great varia- 
bility of this si>ecies, which the figured specimens show. 

In a species which presents such enormous variations as the one 
under consideration, it is necessary to try to discover some characters 
which will enable us to recognize it. The method that we have used 
is to get a large suite of specimens, and by careful comparison show 
the intergradation of the forms; but it seems that some characters can 
be discovered which are common to the whole series. One of these 
is, in a general way, the width of the adult valves, which is approxi- 
mately the same. Another is in the texture of the shell. The lines 
of growth are very coarse, and the successive layers which compose 
the shell are very thick. Although these characters will appear as 
extremely meager, yet of all the specimens of Gryphaea which have 
passed under our notice none present the exact duplicates of what are 
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seen iu Oryphceu mucronata. We have given figures illustrating the 
principal types of variation found in this species, and it is to be hoped 
that from these one may be able to recognize the form. 

Development of the tipper valve. — The great variation of this species 
depends to a large extent upon the variation in the size of the attached 
area. Some of the specimens are attached only by a very small area, 
whereas in others the area of attachment is one- fourth to one-thiid of 
the whole outer surface of the upper valve. This variation in the 
amount of attachment has induced a corresponding variation in the 
shape and method of growth of the upper valve. One specimen 
showed faint indications of the presence of the prodissoconch, but 
these were so faint that an accurate description of the prodissoconch 
is impossible. It can be discovered, however, that the umbones were 
directed posteriorly. The nepionic stage is not very well marked 
off from the succeeding neanic, but in the typical valve — that is, one 
in which the area of attachment is small — the method of growth is 
elongately elliptical. The lines of growth are not very well marked, 
but with the introduction of the neanic they become much more dis- 
tinct. The neanic can not be separated from the succeeding ephebic. 
The dorsal sinus does not become very distinct until the shell has 
attained considerable size, and even then sometimes its position can 
be made out only with difficulty. In searching for similar develop- 
ment in other species, we find that it more closely resembles what is 
discovered in ff . marcoui^ the form being much more like that of the 
latter species than that of corrugata. 

The development of the lower valve, — In specimens with a wide area 
of attachment not a great deal can be said as to the development. In 
specimens of small areas of attachment the nepionic stage is quite 
distinctly marked, it being rather flat, with very slight indications 
of a dorsal wing. The form is rather elongate elliptical, depending 
in shape to a considerable degi'ee upon the extent of the attached 
area. In the specimens with the small areas of attachment the 
nepionic growth is somewhat marked off from the succeeding growth. 
In a general way the nepionic method of growth is continued far into 
the later life of the mollusk; that is, the elongate-elliptical outline 
of the lines of growth continues, but at the close of. the nepionic 
stage the curvature of the shell begins. We have also in this spe- 
cies, as was noticed in Onjphaa marcoiii, the frequent occurrence 
of slight ridges, which radiate from the beak. The dorsal sinus in 
the adult is also distinctly marked. In the adult shell, which has 
a small area of attachment, we have a rather narrow and strongly 
incurved beak, always showing at its tip an indication of the point 
of fixation. 

Gryphcea mucronata occurs in greatest abundance in the upper 
portion of the Del Rio {Exogyra arietina) beds and in the base of the 
overlying Shoal Creek limestone from the Brazos southward to the 
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Guadalupe. It is well shown in Shoal and Barton creeks, near Austin. 
North of the Colorado it occurs abundantly in the Grayson beds over- 
lying the Main street limestone, as near Handley, a few miles east of 
Fort Worth, and northward toward Red River at Denison. It also 
occurs in the Trans-Pecos region and as far west as Sonora, according 
to Gabb. 
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Fig. 2.— Diagram showing the probable evolution of thd gry- 
pheBas of the Comanche series. 



BEIiATIONSHIP A1?^D EVOIiUTION OF THE GRYPH^AS. 

From the foregoing study of the development, variation, and strati- 
grapliie distribution of the gryphaeas, it seems probable that the 
resume of their genetic relationships shown in fig. 2 is correct. 

The earliest form found is OryphiRa wardi of the Glen Rose beds 
Bull. 151 5 
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of the Trinity division. From it the G. marcoui of the Walnut clays, 
Comanche Peak limestone, and Edwards limestone was derived by 
direct descent. The beds intervening between the Comanche Peak 
limestone (of the Fredericksburg division) and the Kiamitia clays (at 
the base of the Washita division) have yielded but few specimens of 
Gryphaea, so we have not been able to discover as definite intermediate 
examples between the species occurring in the two beds above men- 
tioned as we desired. 

The next Gryphsea to occur after the O. marcoui is the variety of 
(?. corrugata called by Cragin G. hilli, found in the Champion shell 
bed of Cragin at the base of the Kiowa shales, and immediatel}' over- 
lying the Cheyenne sandstone, near Belvidere, Kansas. This variety, 
though referable to G. corrugcUa, presents many synthetic charac- 
ters connecting the Gryphaeas of the Washita division with the G. 
marcoui of the Fredericksburg. From this variety as a lateml off- 
shoot, the G. tiavia of the Kiamitia clays has originated on one 
hand; on the other, and usually occurring above the G. naviay the 
large varieties of G, corrugaUiy tucwmcarii^ and belviderensis have 
arisen. From the larger forms of G. corrugata^ as can be shown by 
the direct intergradation of the species, G, washitaensis was derived 
in the latter part of the time of the deposition of the Kiamitia clays. 
G. corrugata does not range above the Duck Creek chalk, while G, 
washitaensis continues through the Fort Worth limestone into the 
base of the Marietta beds. 

In the upper marly layers of the Denison beds at the top of the 
Comanche series G, mucronata appears. This form, although in 
general a more robust species, in some of its varieties is almost a 
reappearance of G. marcoui, and there seems no doubt that it is a 
descendant of the latter form, furnishing an interesting example of 
how a similar or only slightly modified form may reappear after a 
long interval of time, when similar physical conditions recur. 
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PLATE I. 

CteTFHJUL WAKDI 8p. HOY. (pp. 49-50). 

Flc9iL 1-^. Upper yalves. Fig. 1 enlarged twice; others natural size. 
d-lft. Lower valves. All natnral siza 
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GRYPH/EA WARDl. 



PLATE II 



PLATE II. 

GryphvBV^. marcoui Bp. nov. (pp. 50-53). 

Figs. 1-15. Series of upper valves, showing the development of the elliptical 
type of valve. Figs. 1 and 2 show small prodissoconchs. Note the 
smooth nepionic stage, succeeding the prodissoconch stage. Fig. 6 
is a young upper valve (p. 51) of the nepionic stage that shows a 
tendency toward an exogjrrate growth. Figs. 7-15 show develop- 
ment of the broader type of valve. Figs. 7-11, valves in the nepi- 
onic stage. Kigs. 7-9 have parts of the prodissoconchs still attached, 
and the outline thereof is preserved in fig. 7, although the apex is 
worn off. 

Figs. 16-24. Young stages of lower valve. Figs. 16, 17, and 20 are the nepionic 
stage. Figs. 18 and 19 show the bharp curvature at the close of the 
nepionic and beginning of the neanic stage. 
All figures natural size except where otherwise indicated on plate. 
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GRYPH/GA MARCOUI. 



PLATE III. 



PLATE III. 

Qryph^a marcoui sp. nov., lower yalves (pp. 50-53). 
Pigs. 1-4. Types of young valves. 

5 and 7-10. Variations of the valves of adalts (further shown in figs. 1-4 

of Plate IV). 
8. Specimens passing into gerontic stage. (See also fig. 1, PI. IV.) 
6, 6 a. Section of a valve. Fig. 6 a enlarged to show method of overlap- 
ping of the successive plates. 
All natural size. 
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GRYPH/EA MARCOUI 



PLATE IV. 



PLATE TV. 

Qryphjka marcoui sp. nov., adtdt forms (pp. 50-58). 

Figs. 1-8. Specimens showing passage into gerontic stage. Figs. 2 and 8 are 
reverse views of same specimen. 
1, la, 3-7. Lower valves. Figs. 5-7. Views of same specimen. 
All figures natural size. 
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GRYPH/EA MARCOUI. 



PLATE V. 
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PLATE V. 

GBYPHiBA MAROOUI sp. Dov., adult forms (pp. 5(K-58). 
Figs. 1.2. Different views of a single specimen. 

Figs. 8. 4,5. A specimen which in its later growth gently flared ont, assuming 
a method of growth similar to O, corrugata Say (see pp. 58^7). 
Figs. 6, 7. Different views of a specimen from the Edwards limestone. 
Gryph^a corrugata Say (pp.53-o7). 

Fig. 8. Upper valve. Note the early stages of growth. 
All figures natural size. 
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GRYPH/EA MARCOUI and G. CORRUGATA. 



PLATE VI. 
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PLATE VI. 
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PLATE VI. 

Grtph^a coRRUGATxSay (pp. 5:3-57). 

Figs. 1-4. Young valves, showing the smuotl! nepionic stage. 
Figs. 5-6. Drawings of casts of Morton's original types of Gryphcea pitcheH. 
The casts were very kindly furnished us by Prof. F. W. Simonds, 
of the University of Texas. 
Pig. 7. A copy of Morton s original figure of Gryphcea piiclieri. 
Figs. 8, 9. Two views of same valve. 
All figures natural size. 
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GRYPH/EA CORRUGATA Say. 



PLATE Vn. 
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PLATE Vn. 



Oryph^a coRRUQATASay (pp. 68-67). 
Figs. 1-S. Upper valves; natural size. 
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GRYPH/CA CORRUGATA Say 



PLATE Vni. 
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PLATE VIII. 

Grtphjba C!OERUOata Say (pp. 55-57). 
Figs. 1-14 represent yoang specimena. 

8-9 (the same specimen), U, and 18-14 (the same specimen) are of the 
form from Belvidere. Kansas, to which Cragin applied the name 
Qryphcea hilli, Comimre figures 12^14 of this form with the figures 
of Morton's type, PI. VI, figs. 5, fi. and 7. 
16-17 represent an abnormal adult individual. 
All figures natural size. 
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GRYPH/EA CORRUGATA Say. 



PLATE IX. 
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PLATE IX. 

QBTPHiBA CORRUOATA Say, var. BELTIDERENSIS (p. 56). 

Figs. 1-8. Adnlt lower valyes from near Belvidere, Kansas* 
Natural size. 



U. 8. GEOLOGICAL SURVEY 



BULLETIN NO. 1B1 PU IX 




GRYPH/EA CORRUGATA Sav var. BELVlDERENSIS. 



PLATE X. 
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PLATE X. 

Qryph^a corrugata Say, var. bELViDERENSis, maximai(i size (p. 56). 

Pigs. 1 and 2. Adult Jower valve, two views of the same specimen. Natural 
size. 
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PLATE XI. 

QRYPafflA CORRUQATA Say (p. 56). 

Figs. 1, 2. Adult lower valves from Belvidere, Kansas, showing variation. 
Natural size. 
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GRYPH/EA CORRUGATA Say 



PLATE XIII. 
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PLATE Xin. 

Gryphjea corruoata Say, yar. tucumcaru (p. 56). 

FigB. 1-5. Specimens from Tacnmcarf, New Mexico. Collected by Prof. 
AlpheuB Hyatt. Natural sixe. 
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GRYPHy€A CORRUGATA Say var. TUCUMCARII. 



PLATE XIV. 
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PLATE XIV. 

GRYPH-45A C'ORRUOATA Say, Var. TUOUMCARII (p. 56). 

Figs. 1. 2. From Tucnmcari Mesa, New Mexico. Maximnm size. Collected 
by Prof. Alpheus Hyatt. Natural size. 
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GRYPH>eA CORRUGATA Say var TUCUMCARII 



PLATE XV. 
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PLATE XV. 

GBYPHiEA CORRUOATA Say (pp. 58-67). 

Figs. 1-7. Beprodnced from figures by Prof. James Hall, described as G. 
pitcheri Morton, in United States Explorations and Surveys for a 
Bailroad Route from the Mississippi Riyer to the Pacific Ocean, 
Senate Ex. Doc. 78, Vol. Ill, Pt. IV, GFeology, Plate I, Washington, 
1856. Figures natural size. 
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GRYPH>€A CORRUGATA Say. 



PLATE XVI. 



PLATE XVI. 

Qbyfh^a corrugata Say (pp. 58-57). 

Figs. 1, 2, 8. Ck)pie6 of specimens figured by Prof. Jules Maroon under name 
of Qryphcea dUatata Sow. (G^logy of North America, Znrich, 
1858, Plate IV, figs. 1, la, and 3.) 
Fig. 4. Copy of fignre of Qryphcea pitcheri of Marcou = O, navia Hall. From 
same plate as above. 
Figures natural size. 
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GRYPH>eA CORRUGATA Say = GRYPH>eA PITCHERI Marcou. 



PLATE XVII. 
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PLATE XVII. 

Qbyphjea navia Hall (pp. 57--69). 

Fig. 1 is a copy of Professor Marcoa*8 Ostrea marahii (= O. subavata Shn- 
mard). Fonnd in association with (7. corrugata Say in New Mexico, 
Kansas, and Texas. 
Figs. 2-4. Oryphosa pUeheri Maroon =(7. navia Hall. 
Fig. 5. Oruphcea dUatata, var tueumcarii Marcon. 

Copied from fignres by Prof. Jnles Marcon, G^logy of North America, 
Zurich, 1858, Plate IV. 
Fignres natnral size. 
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GRYPH>EA NAVIA Hall and O. SUBOVATA Shumatd. 



PLATE XVIII. 



103 



PLATE XVIII. 

GRTPH^iL coRRuaATA Say (pp. 53-57). 

Figs. 1-2. A young Bpecimen of G, corrtigata Say, for comparison with fig- 
ures of G. navia HalL 
Fig. 8. A spwimeu from near Belvidere, Kansas. It appears to be intermedi- 
ate between G, corrvgata and G, navia. Note the slightly developed 
keel. 
Grtphjea nayia Hall (pp. 57-58). 

4. GrypJiasa navia Hall, seen from above, to show that the young is like 
that of G, corrvgata. 
Figs. 5-11. Other specimens of G, navia Hall. 

Fig. 12. A specimen from near Denison, Texas, that probably should be 
referred to G. navia. 
All figures natural size. 
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GRYPH/CA NAVIA Hall. 



PLATE XIX. 
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PLATE XIX. 
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PLATE XIX. 

GbtphuBa cobbugata Sfty (pp. 55-57). 

Figs. 1-2. Fignres of QrypkoBa eorrugata Say, for compariBon with the fignres 
of O, woBhitaenais HilL 
Gryphjba washitabnsis Hill (pp. 59-02). 

Figs. 8-19. OryphcBa tocuhitaensU Hill. The specimens represented in figs. 
3 and 5 have very little lateral expansion. These specimens come 
from the Dnck Greek chalk north of Denison. 
Fig. 4. Or^Jiasa uxiahitaenais Hill, ordinary adolt lower valve. 

6. Prodissoconch and a Utile of the succeeding nepionic growth of Ostrea 
virginica Gmel., enlarged (after Jackson). ' 

Figs. 7-9. Young upper valves of Qryphasa waahitaensis^ showing the prodis- 
soconchs. 
10-18. Illustrating the nepionic stage of the upper valves of O. washi- 
taenais. 
Fig. 14. The prodissoconch and a x>art of the nepionic growth of the same 

specimen represented in fig. 9, much enlarged. 
Figs. 15-18. Upper valves of O. waahitaenaia. Note the distinctness with 
which the nepionic stage is marked off from the later growth. Fig. 
16 is a reverse view of the specimen represented in fig. 15. Figs. 
17-18 are two views of the same valve. Note the thickening on the 
ventral side in the anterior portion. 
Fig. 19. Qryphaea toaahitaenaia. The upper valve is still attached to the 
lower. • 

All figures are natural size except when otherwise indicated on 
plate. 
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GRYPH>eA CORRUGATA Say and G WASHITAENSIS Hill 



PLATE XX. 
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PLATE XX. 

Gryph^a washitaensis Hill, lower valyes (pp. 59-62). 

Figs. 1-2. Two views of a yoring v alye, showing the prodissoconch still attached. 
Note the presence of a few taxodont teeth on the dorsal side of the 
ligamental fossa in fig. 2. 
8-8. Usual varieties. 

9-10. Old forms, passing into the gerontic stage. 
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GRYPH/EA WASHITAENSIS Hill. 



PLATE XXI. 
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PLATE XXI. 

Gbyphj&a washitaensis Hill (pp 59-62). 

Old form showing mazimtim development; natural size. 
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GRYPH>EA VVASHI7AENSIS Hill. 



PLATE XXII. 
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PLATE XXII. 

Qryph^a washitabnsis Hill (pp. 59-62). 

An old form, showing mAximnm development; two views of the same valve. 
Natural size. 
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GRYPH/EA WASHITAEN5IS HiH. 



PLATE XXIII. 
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PLATE XXIII. 

Gryph^^a w ashitaensis Hill (pp. 59-62) . 

Figs. 1-2. A very old specimen of GrypJicea washitaenais. Hill; illnstrates the 
extreme of the gerontic stage. This is the form called Gryphata 
gibberosa by Cragin. 
8. Section through a very old specimen of G, washitaeiitis, 
Gryph^a mucronata Gabb (pp. 63-65). 

Figs. 4-10. Upper valves of G, mucronata Gabb. Note the nepionic stage in 
figs. 4, 6, and 7. 
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GRYPH>tA WASHITAENSIS Hill and G. MUCRONATA Gabb . 



PLATE XXIV. 
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PLATE XXIV. 

Gryph^a mucronata Qabb, stages of development (pp. 68-65). 

Figs. 1-6. Adult upper valves. Note the great thickening along the ventral 
margin in fig. 6a. 
7-8. Two views of the same specimen (young). 
9-10. Two views of the same specimen (young). 
11-16. Young lower valves. 

All figures natural size. 
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GRYPH/EA MUCRONATA Gabo 



PLATE XXV. 
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PLATE XXV. 

Gryphjea mucronata Gabb, lower valves (pp. 63-65); natiiral size. 
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GRYPH/EA MUCRONATA Gabb. 



PLATE XXVI. 
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PLATE XXVI. 

Gryph^a mucronata Gabb (pp. 6^-65). 

•Figs. 1-3. Copies of Roemer's original figures of what he called G, pitcheri, 
4-5. Clusters; the shells much distorted by their fixed condition of 
growth. 

Figures natural size. 
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PLATE XXVII. 
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PLATE XXVn. 

Grtph^a HX7CR0NATA Gabb. Elongate forms. 

Figs. 1-6, together with all figures on Plates XXVIII-XXX, are intended to 
show the great variation in this species. All specimens from a 
single locality in the bluffs of Shoal Creek at Austin, Texas. Fig- 
ures natural size. 
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GRYPH/EA MUCRONATA Gabb. 



PLATE XXVin. 
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PLATE XXVIII. 



Grtphj&a muoronata Qabb (pp. 63-65). 
Figs. 1-5. Normal forms; natural size. 
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GRYPH/EA MUCRONATA Gabb. 



PLATE XXIX 
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PLATE XXIX. 

Gryphjba mucronata Gabb (pp. 63-65). 
Fig^s. 1-6. Triangnlar forms; natural size. 
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PLATE XXX 

Qryph^a mucronata Gabb (pp. 63-6o). 
Figs. 1-5. Attached forms; natural size. 
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PLATE XXXI. 

View of a bed of living oysters 5 miles below Bmnswick, Georgia; from a 
pliotograph by C. D. Walcott. 
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PLATE XXXII. 

Columnar section near Denison, Texas, showing stratigtaphic occurrence of 
the fossil OstreidsB in the Comanche series. 
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PLATE XXXIII. 

Columnar section near Fort Worth, Texas, showing stratigraphic occnrrence 
of fossil Ostreidaa in the Comanche series. 
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PLATE. XXXIV. 

Colamnar section near Weatherford, Texas, showing occxirrence of fossil 
Ostreidse. This is the downward continuation of the section shown 
on Plate XXXIII. 
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PLATE XXXV. ' 

Table of colnmnar sections across the State of Texas and in New Mexico and 
Kansas, showing the vertical range and position of the Cretaceous 
Ostreidae. Scale: 1 inch =400 feet. 
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The statute approved March 3, 187d. eaUbliBhing the United Staten Geological Surrey, oontalna th» 
following prOTisions: 

"The publicationft of tho Geological Survey ehall oonsist of the annual report of operationa, goolagical 
and economic maps illuatrating the reeoarcee ami clarification of the UomU, and reports upon genenU 
and economic geology and paleontology. The anniuU report of operations of the Geological Survey 
■hall accompany the annual report of the Secretary of the Interior. All special memoira and reports 
of said Survey shall be issued in uniform quarto aeries if deemed necessary by the Director, but other- 
wise in ordiniuy octavoA. Three thousand copies of each shall be published for scientific ezohangeH 
snd for sale at the price of publication ; and all literary and cartographic inateriaU received in ezchaag* 
shall be the property of the United States and form a part of the library of the organisation : and the 
money resulting from the sale of such publications shall be covered into the Tn^asury of the United 
SUles." 

Except in those cases in which au extra number of any special memoir or report has been supplied 
to the Survey by renolutiou of Congress or has bcM'u unlered by the S<«retary of tlie Interior, this 
oflBce has no copies for gratuitous distribution. 

ANNUAL REPORTS. 

I. first Annual Report of the United States Geological Survey, by Clarence King. 1880. »>. 79 pp. 
1 map.— A preliminiuy report describing plan of organization and pablications. 

II. Second Annnal Report of the United States Geological Survey, 1880-'81, by J. W. Powell. 1882. 
99. Iv, 588 pp. 62 pi. 1 map. 

III. Third Annual Report of the United States theological Survey, 1881-8*2, by J. W. Powell. 1883. 
9P. xviii, 564 pp. 67 pi. and maps. 

IV. Fourth Annual Report of tlie Uniteii States (Geological Survey, 1882>'88, by J. W. Powell. 1884. 
80. xxxii, 473 pp. 85 pi. and maps. 

y. Fifth Annual Report of the United States Geological Survey, 1886-84, by J. W. Powell. 1885. 
SO. XXX vi, 460 pp. 58 pi. and maps. 

VI. Sixth Annnal Report of tlie United States (Geological Survey, 1884-^85, bf J. W. PoweH. 1885. 
99, xxix, 570 pp. 65 pi. and maps. 

Vn. Seventh Annnal Report of tiie United SUtes (Geological Survey, 1865-'86. by J . W. PowelL 1888. 
99, XX. 656 pp. 71 pi. and maps. 

YIU. Eighth Annaal Report of the United States <](eologioal Survey. 1886-87, by J. W. Powell. 1886. 
99. 2 pt. xix, 474, xii pp. 53 pi. and maps; 1 ]>. 1.. 47^1063 pp. 54-76 pi. and maps. 

IX. Ninth Annnal Report of tlie United States (Geological Survey, 1887-'88, by J. W. Powell. 1880. 
99. xiii, 717 pp. 88 pi. and maps. 

X. Tenth Annnal Report of the United States Geological Survey, 1888-'89, by J. W. Powell. 1860. 
99. 2 pt. XV, 774 pp. 08 pi. and maps; viii, 123 pp. 

XI. EloTenth-Annual Report of the United States Geological Survey, 1860-00, by J. W. Powell. 1881. 
99, 2pt. XT, 757 pp. 66pl. andmapa; ix« 851pp. 30 pi. 

XII. Twelfth Annual Report of the United States Geological Survey, 1800-'Ol, by J. W. Pow6U. 1801. 
99. 2pt. xiii, 675 pp. 53 pL and maps; xviii, 576 pp. 146 pi. and mapa. 

XIII. Thirteenth Annual Report of the United States Geological Survey, 1801-^02, by J. W. Powell. 
1883. 99, 3 pt. vii, 240 pp. 2 maps: x, 372 pp. 105 pi. and maps; xi, 486pp. 77 pi. and maps. 

XIV. Fovrteentb Annnal Report of the United States (Geological Survey, 1802-'08, by J. W.Powell. 
1803. 80. 2 pt. vi, 321 pp. 1 pi. ; xx, 507 pp. 74 pi. 

XV. Fifteenth Annaal Report of the United SUtes Geological Survey, 180S-'04, by J. W. Powell. 
1886. 89. xiv,756pp. 48 pi. 

XVI. Sixteenth Annnal Report of the United States (Geological Survey, 1804-'05, Charles D. 
Walcoft, Director. 1805. (Part 1, 1806.) 9°. 4pt. xxii. 010 pp., 117 pi. and maps: xix, 508 pp., 43 pi. aAd 
maps; XT, 646 pp., 23 pi. ; xix, 735 pp., 6 pi. 

XVn. Seventeenth Annual RepoH of the United States Geological Sarvej*, 18O6-'06, (jharles I). 
Waloott. Director. 1806. 8o. 3 pt. in 4 vol. xxii, 1U76 pp., 67 pi. and maps; xxv, 864 pp., 113 pi. and 
mapa; xxiii,542 pp., 8 pi. and maps; iii, 543-10S6 pp., 0^13 pi. 

XVIII. Eighteenth Aiinual Report of the Unitod States Geological Survey, 1886>'07, Charles D. 
Waloott, Director. 1807. (ParU II and III. 1808.) 8°. SptinOvoI. 440pp.,4pl.andmiips; v, 653 pp.. 
105 pi. and maps ; v, 861 pp., 118 pi. and maps ; x, 756 pp.. 102 pi. and maps : xii, 642 pp., 1 pi. ; 643-1400 pp. 
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II ADVERTISEMENT. 

KONOGBAPHS. 

I. Lako Bonnerille, by Oiore KatI Gilbert. 1890. 4<>. xz, 438 pp. 51 pi. 1 mftp. Prioa $1.50. 

II. Tertiary History of the Grand Ca&on District, with Atlas, by Clarence B. Dntton, Capt. U. S. A. 
1882. 40. xir, 204 pp. 42 pi. and atlas of 24 sheeto folio. Price $10.00. 

III. Geology of the Comstock Lode and the Washoe District, with Atlas, by George F. Becker. 1882. 
40. XV, 422 pp. 7 pi. and atlas of 21 sheets folio. Price $11.00. 

IT. Comstock Mining and Miners, by Eliot Lord. 1883. 40. xir, 451 pp. 3 pi. Price $1.50. 

y. The Copper- Bearing Itocks of Lake Superior, by Soland Dner Irving. 1883. 40. xvi, 404 pp. 
161. 29 pi. and maps. Price $1.85. 

YI. Contribations to the S^nowledge of the Older Mesosoic Flora of Virginia, by William Morris 
Fontaine. 1888. 40. xi, 144 pp. 54 1. 54 pi. Price $1.05. 

VII. Silver-Lead Deposits of Eureka, Nevada, by Joseph Story Cnrtls. 1884. 40. xUl, 200 pp. 16 
pi. Price $1.20. 

Ym. Paleontology of the Eureka District, by Charles Doollttle Waloott. 1884. 40. xiti, 298 pp. 
24 1. 24 pi. Price $1.10. 

IX. Braohiopoda and Lamellibranchiata of the Raritan Clays and Greensmd Marls of New Jersey, 
by Robert P. Whitfield. 1885. 4°. xx, 338 pp. 86 pi. 1 map. J>rioe$1.15. 

X. Dinooerata. A Monograph of an Extinct Order of Gigantic Mammals, by Othniel Charles Marsh. 
1886. 40. zviii, 243 pp. 56 1. 56 pi. Price $2.70. 

XI. Geological History of Lake Lahontan, a Quaternary Lake of Korthwestem Nevada, by Israel 
CookRusseU. 1885. 40. xiv, 288 pp. 46 pi. and maps. Prtoe$1.75. 

Xn. Geology and Mining Industry of Leadville, Colorado, with Atlas, by Samuel Franklin Emmons. 
1886. 40. xxix, 770 pp. 45 pi. and atlas of 85 sheets folio. Price $8.40. 

Xm. Geology of the Quicksilver Deposits of the Pacific Slope, with Atlas, by George F. Becker. 
1888. 40. zix, 486 pp. 7 pi. and atlas of 14 sheets folio. Price $2.00. 

XIY. Foesil Fishes and Fossil Plants of the Triassio Rocks of New Jersey and the Connecticut Yal^ 
ley, by John S. Newberry. 1888. 4°. xiv, 152 pp. 26 pi. Price $1.00. 

XV. The Potomac or Younger Mesosoic Flora, by William Morris Fontaine. 1889. 40. xiv, 377 
pp. 180 pi. Text and plates bound separately. Price $2.50. 

XYI. The Paleozoic Fishes of North America, by John Strong Newberry. 1889. 40. 340 pp. 53 pi. 
Price $1.00. 

XYn. The Flora of the Dakota Group, a Poethnmons Work, by Leo Lesquereux. Edited by F. H. 
Knowlton. 1891. 40. 400 pp. 66 pi. Price $1.10. 

XYni. Gasteropoda and Cephalopoda of the Raritaa Clays and Greensand Marls of New Jersey, 
by Robert P. Whitfield. 1891. 40. 402 pp. 50 pi. Price $1.00. 

XIX. The Penokee Iron-Bearing Series of Northern Wisconsin and Michigan, by Roland D. Irving 
and C. R. Van Hise. 1892. 40. xix, 534 pp. 37 pi. Price $1.70. 

XX. Geology of th^Eureka District, Nevada, with Atlas, by Arnold Hague. 1892. 40. xvli, 419 pp. 
f pi. Price $5.25. 

XXI. The Tertiary Rhynchophoroas Coleoptera of North America, by Samuel Hubbard Soudder. 

1893. 40. xi, 206 pp. 18 pi. Price 90 cents. 

XXH. A Manual of Topographic Methods, by Henry Gannett, Chief Topographer. 1893. 4°. xiv, 
800 pp. 18 pi. Price $1.00. 

Xxm. Geology of the Green Mountains in Massaohnsette, by Raphael Pumpelly, J. E. Wolff, 
and T. Nelson Dale. 1894. 4°. xiv, 206 pp. 23 pi. Price $1.30. 

XXI v. Mollusca and Crustacea of the Miocene Formations of New Jersey, by Robert Parr Whitfield. 

1894. 40. 195 pp. 24 pi. Price 00 cents. 

XXY. The Glacial Lake Agassis, by Warrsn Upham. 1886. 4<>. xxiv, 658 pp. 88 pi. Price $1.70. 

XX YI. Flora of the Amboy Clays, by John Strong Newberry; a Posthumous Work, edited by 
Arthur HoUick. 1895. AP, 260 pp. 56 pi. Price $1.00. 

XXYII. Geology of the Denver Basin, Colorado, by S. F. Emmons, Whitman Cross, and George H. 
Bldridge. 1896. 4°. 556 )>p. 81 pi. Price $1.50. 

XXYHI. The Marquetto Iron-Bearing District of Michigan, with Atlas, by C. R. Yan Hise and W. 
S.Bayley, Including a Chapter on the Republic Trough, by H. L. Smyth. 1897. 40. 608 pp. 85 pi. 
and atlas of 39 sheets folio. Price $5.75. 

XXIX. Geology of Old Hampshire County, Massachusetts, comprising Franklin, Hampshire, and 
Hampden Counties, by Benjamin Kendall Emerson. 1898. 4°. xxi, 790 pp. 35 pi. Price 

XXX. Fossil Medusm, by Charles DoolittleWalcott. 1898. 4°. ix, 201 pp. 47 pi. Price $1.50. 
In preparati4m : 

XXXI. Greology of the Aspen Mining District, Colorado, with Atlas, by Josiah Edward Spurr. 

XXXII. Geology of the Yellowstone National Park, Part II, Descriptive Geology, Petrography, and 
Paleontology, by Arnold Hague, J. P. Iddings, W. Harvey Weed, Charles D. Walcott, G. H. Glrty, T. W. 
Stanton, and F. H. Knowlton. 

XXXIII. Geology of the Narragansett Basin, by N. S. Shaler, J. B. Woodworth, and August F. 
Foersto. 



ADVERTISEMENT. Ill 

XXXIV. The GUoial Gnrels of Maine and their Associated Deposito, hy George H. Stone. 

— The later Eztinot If lone of North America, by John Sti:ong Kewberry ; edited by Arthur HoUick. 

— Flora of the Lower Coat Measures of Missouri, by David White. 

— The Crystal Falls Iron-Bearing District of Michigan, by J. Morgan Clements and Henry Lloyd 

Smyth: with a Chapter on the Sturgeon Biver Tongue, by William Shirley Bayley. 
-> Sauropoda, by O. C. Marsh, 

— Stegosanria, by O. C. Manh. 

— Brontotheriida, by O. C. Marsh. 

— Flora of the Laramie and Allied Formations, by Frank Hall Knowlton. 

BTTLLETENS. 

1. On Hypersthene-Andeslte and on Triclinio Pyroxene in Augltio Books, by Whitman Cross, with a 
Geological Sketch of BuflTalo Peaks, Colorsdo, by S. F.Emmons. 1883. 8o. 42 pp. 2 pi. Price 10 cents. 

2. Gold and Silyer Conversion Tables, giving the Coining Value of Troy Onnoes of Fine Metal, etc., 
computed by Albert Williams, jr. 1888. 8P. 8pi>. Price 5 cents. 

8. On the Fossil Faunas of the Upper Devonian, along the Meridian of 79P 30', f^m Tompkins County, 
New York, to Bradford County, Pennsylvania, by Henry S. Williams. 1884. V*. 86 pp. Price 5 cents. 

4.0nMesozoicFooails,byChaclesA.White. 1884. 8o. 36 pp. Opl. Price 5 cents. 

5. A Dictionary of Altitudes in the United States, compiled by Henry Gannett. 1884. 89. 326 pp. 
Price 20 cenU. 

f .Elevations in the Dominion of Canada, by J. W. Spencer. 1884. 99. 48 pp. Price 5 cents. 

7. Mapoteoa Geologica Americana. A Catalogue of Geological Maps of America (North and South) 
1752>1881, in Geographic and Chronologic Order, by Jules Maroou and John Belknap Marcou. 1884. 
V>. 184 pp. Price 10 cents. 

8. On Secondary Enlargements of Mineral Fragments in Certain Books, by B. D. Irving and C. B. 
VanHise. 1884. 8o. 56 pp. 6 pi. Price 10 cents. 

9. A Beport of Work done in the Washington Laboratory daring the Fiscal Year 1883-'84. F. W. 
Chirke, Chief Chemist. T. M. Chatard, Assistant Chemist. 1884. 8o. 40 pp. Price 5 cents. 

10. On the Cambrian Faunas of North America. Preliminary Studies, by Charles Doolittle Walcott. 

1884. 8o. 74 pp. 10 pi. Price 5 cents. 

11. On the Qaatemary and Becent MoUusca of the Great Basin; with Descriptions of New Forms, 
by B. Ellsworth Call. Introduced by a Sketch of the Quaternary Lakes of the Great Basin, by G. K. 
GUbert. 1884. 8P. 66 pp. 6-pl. PriceScenU. 

12. A Crystallographic Study of the Thinolite of Lake Lahontan, by Edward S. Dana. 1884. 8o. 
84 pp. 3 pi. Price 5 cents. 

18. Boundaries of the United States and of the Several States and Territorieo, with a Historical 
Bketeh of the Territorial Changes, by Henry Gannett. 1885. S9. 133 pp. Price 10 cents. 

14. The Electrical and Magnetic Properties of the Iron-Carburets, by Carl Bams and Vincent 
Stnmhal. 1885. 8o. 288 pp. Price 15 cents. 

15. On the Meoosoic and Cenoiolc Paleontology of California, by Charles A. White. 1885. 99. 33 pp. 
Price 5 cents. 

16. On the Higher Devonian Faunas of Ontario County, New York, by John M. Clarke. 1885. 99, 
86 pp. 3 pi. Price 5 cents. 

17. On the Development of Crystallisation in the Igneous Bocks c' Washoe, Nevada, with Notes on 
the Geology of the District, by Arnold Hague and Joseph P. Iddings. 1885. 99. 44 pp. Price 5 
cents. 

18. On Marine Eocene. Fresh- Water Miocene, and Other Fossil MoUusca of Western North America, 
by Charles A. White. 1885. 8o. 26 pp. 3 pi. Price 5 cents. 

10. Notes on the Stratigraphy of California, by George F. Becker. 1885. 9°. 28 pp. Price 5 cents. 

20. Contributions to the Mineralogy of the Bocky Mountains, by Whitman Cross and W. F. Hille- 
brand. 1885. 8o. 114 pp. Ipl. Price 10 cents. 

21. The Lignites of the Great Sioux Beservation; a Beport on the Begion between the Grand and 
Moreau Bivers, Dakota, by Bailey Willis. 1885. 8o. 16 pp. 5 pi. Price 6 oenU. 

22. On New Cretaceous Fossils firom California, by Charles A. White. 1885. S^. 25 pp. 5 pi. 
Price Scents. 

23. Observations on the Junction between the Eastern Sandstone and the Keweenaw Series on 
Keweenaw Point, Lake Superior, by B.D. Irving and T. C. Chamberlin. 1885. 8o. 124 pp. 17 pi. 
Price 15 cents. 

24. List of Marine MoUusca, comprising the Quaternary Fossils and Recent Forms from American 
Localities between Cape Hatteras and Cape Boqne, includUig the Bermudas, by WUUam Healy Dall. 

1885. 99. 3361^. Price 25 centii. 

25. The Present Technical Condition of the Steel Industry of the United States, by Phineas Barnes. 
1885. 8o. 85 pp. Price 10 cents. 

26. Copper Smelting, by Henry M. Howe. 1885. 8o. 107 pp. Price 10 cents. 

27. Beport of Work done in the Division of Chemistry and Physics, mainly during the Fiscal Year 
1884-'85. 1886. 8o. 80 pp. Price 10 cents. 



IV ADVERTfSBi^iGNT. 

28. The Gabbrofl and Amociated Hornblende Rocks oconrring in tbe Neighborhood of Balttmore, 
Hary land, by George Huntington WiUtioM. 1886. 8^. 78 pp. ipl. Prioe 10 eonto. 

29. On the Freeh- Water Invertebrates of the North Amerieon Jumsalc, by Charlee A. White. 1886. 
8°. 41pp. 4 pi. Price 5 cents. 

30. Second Contribution to the Studies on the CambriaiD Faunae of North Aneriea, by Charles Doo- 
little Walcott. 1886. 8o. 369 pp. 33 pi. Price 25 cenU. 

31. Systematic RoTiew of our Present Knowledge of Fosail Insects, inolnding Myriapodaand Araoh- 
nids, by Samnel Hubbard Scudder. 1886. S°. 128 pp. Price 15 cente. 

32. Liats and Analyses of the Mineral Springs of the United States (a Pretininary Study), by Albert 
C.Peale. 1886. 8o. 239 pp. Price 20 cents. 

33. Notes on the Geology of Northern California, by J. & Diller. 1886. 8°. 23 pp. Price 5 cents. 

34. On the Relation of the Laramie Mollusoan Fauna to that of the Succeeding Fresh- Water Eocene 
and Other Groups, by Charles A. White. 1886. 8^. 54 pp. 5 pi. Price 10 cents. 

35. Physical Properties of the Iroa-Carburets, by Carl Barus and Vincent Stronhal. 1866. 9P. 62 
pp. Price 10 cents. 

36. Subsidence of Fine Solid Particles in Liquids, by Carl Barus. 1886. 9P. 56 pp. Friee 10 cents. 

37. Types of the Laramie Flora, by Lester F. Ward. 1887. »>. 354 pp. 57 pi. Price 25 cants. 

38. Peridotite of Elliott County, Kentucky, by J. S. DiUer. 1887. 8°. 31 pp. 1 pi. Priced ceata. 

39. The Upper Beaches and Dekaa of the Glacial Lake Agassis, by Warren Upham. 1887. 99. 84 
pp. 1 pi. Price 10 cents. 

4U. Changes in River Courses in Washington Territory due to Glaciation, by Bailey Willis. 1887. 
80. 10 pp. 4 pi. Price 5 cents. 

41. On the Fossil Faunas of the Upper Deronian— the Genesee Section, New York, by Heary S. 
WilHams. 1887. 8°. 121pp. 4 pi. Price 15 ceuta. 

42. Report of Work done in the Division of Chemistry and Physics, mainly during the Fiscal Vear 
1885-'66. F. W. Clarke, Chief (Chemist. 1887. 99. 152 pp. 1 pL Price 15 cents. 

43. Tertiary and Cretaceouf) Strata of the Tuscaloosa, Tombigbee, and Alabama Rivera, by Sogena 
A. Smith and Lawrence C. Johnson. 1887. 9>. 180 -pp. 21 jA. Price 15 cents. 

44. BibUography of North American Geology for 1886, by Nelaon H. Darton. 1887. 9P. 35 pp. 
Price 5 cents. 

45. The Present Condition of Knowledge of the Geology of Texas, by Robert T. HilL 1887. 8^. 94 
pp. Price 10 cents. 

46. Nature and Origin of Deposits of Phosphate of Lime, by R. A. F. Penrose, Jr., with an Intro- 
duction by N. S Shaler. 1888. 8°. 143 pp. Price 15 cents. 

47. Analyses of Waters of the Yellowstone National Park, with an Account of the KethAda of 
Analysis employed, by Frank Austin Gooch and James Edward Whitfield. 1888. 99. 84 pp. Price 
10 cents. 

48. On the Form and Position of the Sea Level, by Robert Simpson Woodward. 1868. 99. 88 pp. 
Price 10 cents. 

49. Latitudes and Longitudes of Certain Points in Missouri, Kansas, and New Hexioa, by Robart 
Simpson Woodward. 1889. 99. 138 pp. Price 15 centa. 

50. Formulas and Tables to facilitate the Construction and Use of Maps, by Robert Simpaan Wood- 
ward. 1889. 8°. 124 pp. Price 15 centa. 

51. On Invertebrate Fossils from the Pacific Coast, by Charles Abiathar White. 1889k 99. 102 pp. 
14 pi. Price 15 cente. 

52. Suba8rial Decay of Rocks and Origin of the Red Color of Certain Formations, by laxml Cook 
Russell. 1888. 99. 65 pp. 5 pi. Price 10 cents. 

53. The Geology of Nantucket, by Nathaniel Southgate Shaler. 1888. 8o. 55 pp. 10 pL Price 10 
cents. 

54. On the Thermo-Electric Measurement of High Temperatures, by Carl Bams. 1880. 99. 313 pp. 
incl. 1 pi. 11 pi. Price 25 cents. 

55. Report of Work done in the Division of Chemistry and Physics, mainly during the Fiscal Year 
1886-'87. Frank Wigglesworih Clarke, Chief r.'hemiat. 1889. 8^. 90 pp. Price 10 oenta. 

56. Fossil Wood and Lignite of the Potomac Formation, by Frank Hall KnowltOA. 1888. 99. 72 pp. 
7 pi. Price 10 ccntA. 

57. A Geological Reconnaissance in Southwestern Kansas, by Kobcrt Hay. 1890. 8^. 49 pp. 2 pi. 
Price 5 cents. 

56. The Glacial Boundary in Western Pennsylvania, Oiiio, Kenlitcky, Indiana, and Illinois, by Georga 
Frederick Wright, with an Introduction by Thomas Ciirowder Chamberlin. 1890. 99. 112 pp. 8 pi. 
l*rice 15 cents. 

59. The Gabbros and Associated Rocks in Delaware, by Frederick D. Chester. 1880. 9°. 45 pp. 
1 pi. Price 10 cents. 

60. Report of Work done in the Division of Chemiatry and Physics, mainly during the Fiacal Year 
1887-'88. F. W. Clarke, Chief Chemist. 1890. 8©. 174 pp. Price 15 cento. 

61. Contributions to the Mineralogy of the Pacific Coast, by William Hariow Melville and WaMemar 
LiudgT(>n. 1890. 8o. 40 pp. 8 pi. Price 5 centa. 

62. The Greenstone Schist Areas of the Menominee and Marquette Regions of Michigan; a Contri- 
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button to the Suliject of Dynamic Metamorphiftm in EmptiTe Kocka, by Greorge Hontin^n WilUamB; 
with an Introduction by Holand Duer Irving. 1890. 8<'. 241 pp. 16 pi. Price 30 cents. 

63. A Bibliography of Paleozoic Cnutaoea from 1608 to 1889, including a Liat of North Amerioan 
Species and a Systematic Arrangement of Genera, by Anthony W. Yogdes. 1890. 8^^. 177 pp. Prioa 
15oents. 

64. A report of Work done in the Division of Chemistry and Physics, mainly during the Fiscal 
Ywt 1888-89. F. W. Clarke, Chief Chemist. 1890. SP. 60 pp. Price 10 cents. 

65. Stratigraphy of the Bitominoos Coal Field of Pennsylvania, Ohio, and West Virginia, by Israel 
C.White. 1881. 8°. 212 pp. 11 pi. Price 20 cents. 

66. On a Group of Volcanic Rocks Arom the Tewan Mountains, New Mexico, and on the Occnrrenoe 
of Primary Quartz in Certain Basalts, by Joseph Pazson Iddings. 1890. 8o. 34 pp. Price 5 cents. 

67. The Relations of the Traps of the Newark System in the New Jersey Region, by Nelson Horatio 
Darton. 1890. S^. 82 pp. Price 10 cents. 

68. Earthquakes in Califomia in 1880, by James Edward Keeler. 1890. 8°. 25 pp. Price 5 cento. 
60. A Classed and Annotated Bibliography of Fossil Insects, by Samuel Hubbfl^ Soudder. 1800. 

8®. 101 pp. Price 15 cents. 

70. Report on Astronomical Work of 1889 and 1800, by Robert Simpson Woodward. 1800. 8o. 70 pp. 
Price 10 cents. 

71. Index to the Known Fossil Insects of the World, including Myriapods and Arachnids, by Samuel 
Hubbard Scndder. 1801. 8°. 744 pp. Pric« 50 cents. 

72. Altitudes between Lake Superior and the Rocky Mountains, by Warren Upham. 1801. 8^. 
228 pp. Price 20 cents. 

73. The Viscosity of Solids, by Carl Barus. 1801. 8°. xii, 130 pp. 6 pi. Price 15 cents. 

74. The Minerals of North Carolina, by Frederick Augustus Genth. 1891. 8^. HO pp. Price 15 
cents. 

75. Record of North American Geology fur 1887 to 1880, inclusive, by Nelson Horatio Darton. 1801. 
8o. 173 pp. Price 15 cents. 

76. A Dictionary of Altitudes in the United States (Second Edition), compiled by Henry Gannett, 
Chief Topographer. 1891. 8°. 303 pp. Price 25 cents. 

77. The Texan Permian and its Mesozoic Types of Fossils, by Charles A. White. 1891. 8°. 51 pp. 
4 pL Price 10 cents. 

78. A Report of Work done in the Division of Chemistry and Physics, mainly during the Fiscal 
Year 1889-'00. F. W. Clarke, Chief Chemist. 1891. 8°. 131 pp. Price 15 cents. 

70. A Late Volcanic Eruption in Northern California and its Peculiar Lava, by J. S. DiUer. 1801. 99. 
83 pp. 17 pi. Price 10 cents. 

80. Correlation Papers— Devonian and Carboniferous, by Henry Shaler Williams. 1891. 8<>. 279 pp. 
Price 20 cents. 

81. Cbrrehition Papers— Cambrian, by Charles Doolittle Walcott 1891. 8P. 447 pp. 3 pi. Price 
25 cents. 

82. Correlation Papers— Cretaceous, by Charles A. White. 1891. 8°. 273 pp. 3 pi. Price 20 cento. 

83. Correlation Papers— Eocene, by William Bnllock Clark. 1891. 8°. 173 pp. 2 pi. Price 15 cents. 

84. Correlation Papers— Neocene, by W. H. Dall and G. D. Harris. 1802. 8©. 340 pp. 3 pi. Price 
25 cents. 

85. Correlation Papers— The Newark System, by Israel Cook Russell. 1892. 8°. 344 pp. 13 pi. 
Price 25 cents. 

86. Correlation Papers— Archean and Algonkian, by C. R. Van Hise. 1802. 8°. 540 pp. 12 pi. 
Price 25 cents. 

87. A Synopsis of American Fossil Braohiopoda, including Bibliogfapby and Synonymy, by Charles 
Schuchert. 1807. 8^. 464 pp. Price 30 cents. 

88. The Cretaceous Foraminifera of New Jersey, by Rnfus Mather Bagg, Jr. 1808. 8°. 80 pp. 6 
pi. Price 10 cents. 

80. Some Lava Flows of the Western Slope of the Sierra Nevada, California, by F. Leslie Ransoms. 
1808. 8<^. 74 pp. 1] pi. Price 15 cents. 

00. A Report of Work done in the Division of Chemistry and Physics, mainly during the Fiscal 
Year 1800-'91. F. W. Clarke, Chief Chemist. 1892. 8°. 77 pp. Price 10 cents. 

01. Record of North American Geology for 1890, by Nelson Horatio Darton. 1801. 89. 88 pp. Price 
10 cents. 

02. The Compressibility of Liquids, by Carl Barus. 1802. 8°. 06 pp. 20 pi. Price 10 cents. 

03. Some Insects of Special Interest from Florissant, Colorado, and Other Points in the Tertiaries 
of Colorado and Utah, by Samuel Hubbard Scudder. 1802. 8°. 35 pp. 3 pi. Price 5 cents. 

94. The Mechanism of Solid Viscosity, by Carl Barus. 1892. 8°. 138 pp. Price 15 cents. 

95. Earthquakes in Califomia in 1800 and 1801, by Edward Singleton Holden. 1802. 8^. 31 pp. 
Price 5 cents. 

06. The Volume Thermotlynamics of Liquids, by Carl Barus. 1892. 8o. 100 pp. Price 10 cents. 

07. The Mesozoic Echinodermat* of the United States, by William Bullo<k Clark. 1893. 8°. 207 
pp. 50 pi. Price 20 cents. 
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VI ADVERTISEMENT. 

98. Flora o^ the Oatlying Cartxmiferons BnMoB of Southwestern Mliwoari, by David White. 1083. 
8°. 139 pp. 6 pi. Price 15 cents. 

99. Kecord of North American Geology for I89I, by Nelmm Horatio Darton. 1892. 8o. 73 pp. 
Price 10 cents. 

100. Bibliography and Index of the Piibilcationa of the U. S. Geological Survey, 1879>1892, by Philip 
CrevelingWarman. 1893. 8'=. 495 pp. Prire 26 cent#. 

101. Insect Fauna of the Rhode Island Coal Field, by Satnnel Hubbard Soudder. 1893. 8^. 27 pp. 
3 pi. Price 5 cents. 

102. A Catalogue and Bibliography of North American Mesozoio Invertebrata, by Cornelius Breck- 
inridge Boyle. 1893. 8°. 815 pp. Price 25 cents. 

108. High Temperatnre Work in Igneous Fusion and Ebullition, chieAy in Belation to Presanre, by 
Carl Barns. 1893. SP. 57 pp. 9 pi. Price 10 cents. 

104. Glaoiation of the Yellowstone VaUey north of the Park, by Walter Harvey Weed. 1898. 9P. 
41 pp. 4 pi. Price 6 cents. 

105. The Laramie and the Overlying Livingston Formation in Montana, by Walter Harvey Weed, 
with Keport on Flora, by Frank Hall Kuowlton. 1893. 8^. 68 pp. 6 pi. Price 10 cents. 

106. The Colorado Formation and its Invertebrate Fauna, by T. W. Stanton. 1893. 9P. 288 pp. 
45 pi. Price 20 cents.* 

107.* The Trap Bikes of the Lake Champlain Begion, by James Furman Kemp and Vernon Free- 
man Marsters. 1893. 8P. 62 pp. 4 pi. Price 10 cents. 

108. A Geological Reconnoissance in Central Washington, by Israel Cook Russell. 1893. 8o. 308 pp. 
12 pi. Price 15 cenU. 

109. The Bruptive and Sedimentary Rocks on Pigeon Point, Minnesota, and their Contact Phenom- 
ena, by William Shirley Bayley. 1893. 8o. 121pp. 16 pi. Price 15 cents. 

110. The Paleoxoio Section in the Vicinity of Three Forks, Montana, by Albert Charles Peale. 1898. 
8^. 66 pp. 6 pi. Price 10 cents. 

111. Geology of the Big Stone Gap Coal Field of Virginia and Kentucky, by Marius R. Campbell 
1893. dP. 106 pp. 6 pi. Price 15 cenU. 

112. Earthquakes in California in 1892, by Charles D. Perrine. 1893. 9°. 57 pp. Price 10 cents. 

113. A Report of Work done in the Division of Chemistry during the Fiscal tears 1891-'92 and 
1892-*93. F. W. Clarke, Chief Chemist. 1893. S^, 115 pp. price 15 cents. 

114. Earthquakes in California in 1893, by Charles D. Perrine. 1894. 80. 28 pp. Price 6 cents. 

115. A Geographic Dictionary of Rhode Island, by Henry Gannett. 1894. 8<>. 31 pp. Price 5 cents. 

116. A Geographic Dictionary of Massachusetts, by Henry Gannett. 1894. 8^. 126pp. Price 15 cents. 

117. A Geographic ]6ictionary of Connecticut, by Henry Gannett. 1894. 8^. 67 pp. Price 10 cents. 

118. A Geograplilc Dictionary of New Jersey, by Henry Gannett. 1894. 8<'. 131 pp. Price 15 cents. 

119. A GeologioalReconnoissance in Northwest Wyoming, by George HomansEldridge. 1894. 89. 
72 pp. 4 pi. Price 10 cents. 

120. Tlie Devonian System of Eastern Pennsylvania and New York, by Charles S. Prosser. 1885. 
V>. 81 pp. 2 pi. Price 10 cents. 

121. A Bibliography of North American Paleontology, by Charles RoUin Keyee. 1894. 9>. 251 pp. 
Price 20 cents. 

122. Resultsof Primary Triangnlation, by Henry Gannett. 1894. 80. 412 pp. 17 pi. Price 25 cents. 

123. A Dictionary of Geographic Positions, l)y Henry Gannett. 1805. HP. 183 pp. 1 pi. Price 15 
cents. 

124. Revision of North American Fossil Cockroaches, by Samuel Hubbard Scndder. 1895. 8P. 176 
pp. 12 pi. Price 15 cents. 

125. The Constitution of the Silicates, by Frank Wiggles worth Clarke. 1895. S^. 109 pp. Price 16 
cents. 

126. A Mineralogical Lexicon of Fi'anklln, Hannpshlre, and Hampden Counties, Massachusetts, by 
Beqjamin Kendall Emerson. 1895. 8<>. 180 pp. 1 pi. Price 15 cents. 

127. Catalogue and Index of Contributions to North American Geology, 1782-1891, by Nelson 
Horatio Darton. 1890. 8°. 1045 pp. Price 60 con ts. 

128. The Bear River Formation and its Characteristic Fauna, by Charles A. White. 1895. S®. 108 
pp. 11 pi. Price 15 cents. 

. 129. Earthquakes iu California in 1894, by Charles D. Perrine. 1895. 80. 25 pp. Price 5 cents. 

130. Bibliography and Index of Nortli American Geology. Paleontology, Petrology, and Mineralogy 
for 1892 and 1893, by Fred Boughton Weeks. 1896. 8°. 210 pp. Price 20 cents. 

131. Report of Progress of the Di^-ision of Hydrography for the Calendar Years 1893 and 1894, by 
Frederick llaynes Newell, Topographer in Charge. 1895. 8°. 126 pp. Price 15 cents. 

132. Tlio Disseminated Lead Ores of Southeastern Missouri, by Arthur Winslow. 1896. 8P. 31 pp. 
Price 5 cents. 

1S3. Contributions to the Cretaceons Paleontology of the Pacific Coast: 'llie Fauna of the Knoxville 
Beds, by T. W. Stanton. 1895. 8°. 132 pj>. 20 pi. Price 15 cents. 

134. The Cambrian Rocks of Pennsylvania, by Charles Doolittle Walcott. 1896. 80. 43 pp. 15 pi. 
Price 5 cents. 

135. Bibliography and Index of North American Geology, Paleontology, Petrology, and MinersJogy 
for the Year 1894, by P. B. Weeks. 1896. 8°. 141 pp. Price 15 cents. 
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186. Volcanio Sooks of South MoanUln, PennsyWuilfl, by Florence Bmcodi. 1886. 8°. 124 pp. 28 
pi. Price 15 cents. 

137. The Geology of the Fort Riley Military Reeervatioii and Vicinity, Kansaa, by Robert Hay. 
1806. 8o. 86 pp. 8 pi. Price 5 cents. 

188. Artesian- Well Prospeoto in the Athmtlo Coastal PUin Region, by X. H. Darton. 1886. 8°. 228 
pp. 18 pi. Price 20 oents. 

138. Geology of the Castle MooQtaln Mining District, Montana, by W. H. Weed and L. Y. Pirsson. 
1886. 8o. 164 pp. 17 pi. Price 15 cenU. 

140. Report of Progress of the Bivision of Hydrography for the Calendar Year 1886, by Frederick 
Haynes Kewell, Hydrographer in Charge. 1896. 8P. 366 pp. Price 25 cents. 

141. The Eocene Deposits of the Middle Atlantic Slope in Delaware, Maryland, and Virginia, by Will- 
iam Bullock Clark. 1886. 8^. 167 pp. 40 pi. Price 15 cents. 

142. A Brief Contribution to the Geology and Paleontology of Northwestern Louisiana, by T. Way- 
land Vaughan. 1886. 8^. 65 pp. 4 pi. Price 10 cents. 

148. A Bibliography of Clays and the Ceramic Arts, by John C. Branner. 1886. 8°. 114 pp. Price 
ISoenU. 

144. The Moraines of the Missouri Coteau and their Attendant Deposits, by James Bdward Todd. 
1886. 8P. 71pp. 21 pi. Price 10 cents. 

145. The Potomac Formation in Virginia, by W. M. Fontaine. 1886. 8^. 148 pp. 2 pL Price 15 centa. 

146. Bibliography and Index of North American Geology, Paleontology, Petrology, and Miner- 
alogy for the Year 1895, by F. B. Weeks. 1886. 8o. 130 pp. Price 15 cents. 

147. Earthquakes in California in 1895, by Charles D. Perrlne, Assistant Astronomer in. Charge of 
Earthquake Observations at the Lick Observatory. 1896. 8<'. 23 pp. Price 5 cents. 

148. Analyses of Rocks, with a Chapter on Analytical Methods, Laboratory of the United States 
Geological Survey, 1880 to 1896, by F. W. Clarke and W.F. Hillebrand. 1887. 99. 806 pp. Price 20 
oenta. 

148. Bibliography and Index of North Araorican Geology, Paleontology, Petrology, and Mineralogy 
for the Year 1886, by Fred Boughton Weeks. 1887. 8°. 152 pp. Price 16 cents. 

150. The Educational Series of Rock Speoimens Collected and Distributed by the United States 
Geological Survey, by Joseph Sihw Diller. 1898. S°. 400 pp. 47 pi. Price 25 oenU. 

151. The Lower Cretaceous Grypheeas of the Texas Region, by R. T. Hill and T. Wayland Vaughan. 
1888. 8o. 189 pp. 85 pL Price 15 oenta. 

In ff8»: 

152. A CaUlogne of the Cretaceous and Tertiary Plants of North Ajnerioa, by F. H. Knowlton. 
1808. 8o. pp. Price oents. 

1B8. A Bibliographic Index of North American Carboniferous Invertebrates, by Stuart Waller. 1898. 
9>. pp. Price cents. 

IM. A Gazetteer of Kansas, by Henry Gannett 1888. 99. pp. Price oents. 

156. Earthquakes in California in 1886 and 1887, by Charles D. Perrine, Assistant Astronomer in 
Charge of Earthquake Observations at the Liok Observatory. 1898. 8o. pp. Price oents. 

Water-supply and irrigation papers. 

By act of Congress approved June 11, 1886, the following provision waa made: 
**Providedy That hereafter the reports of the Geological Survey in relation to the gauging of 
streams and to the methods of utilising the water resources may be printe<l in octavo form, not to 
exceed one hundred pages in length and Ave thousand copies in number; one thousand copies of 
which shall be for the official use of the Geological Survey, one thousand five hundred copies shall be 
delivered to the Senate, and two thousand five hundred copies shall be delivered to the House of Rep- 
resentatives, for distribution.' 
Under this law the following papers have been published : 

1. Pumping Water for Irrigation, by Herbert M. Wilson. 1886. SP. 57 pp. 8 pi. 

2. Irrigation near Phcenix, Arizona, by Arthur P. Davis. 1887. 99. 97 pp. 81 pL 
8. Sewage Irrigation, by George W. Rafter. 1897. 8^. 100 pp. 4 pi. 

4. A Reconnoissance in Southeastern Washington, by Israel Cook Russell. 1897. 99. 86 pp. 7 pi. 

5. Irrigation Practice on the Great Plains, by Elias Branson Cowgill. 1887. 8^. 88 pp. 12 pi. 

6. Underground Waters of Southwestern Kansas, by Erasmus Ha worth. 1887. 99. 65 pp. 12 pi. 

7. Seepage Waters of Northern Utah, by Samuel Fortier. 1887. 8°. 50 pp. 3 pi. 

8. WindmiUs for Irrigation, by E. C. Murphy. 1887. 9<^. 49 pp. 8 pi. 

9. Irrigation near Greeley, Colorado, by David Boyd. 1887. 8^. 90 pp. 21 pi. 

10. Irrigation in Mesilla Valley. New Mexico, by F.C. Barker. 1888. 8o. 51pp. 11 pi. 

11. River Heights for 1886, by Arthur P. Davis. 1897. 99. 100 pp. 

12. Water Resources of Southeastern Nebraska, by Nelson H. Darton. 1886. 9°. 66 pp. 21 pi. 

13. Irrigation Systems in Texas, by William Ferguson Hutson. 1888. 8°. 67 pp. 10 pi. 

14. New Tests of Certain Pumps and Water-Lifts used in Irrigation, by Osnl P. Hood. 1888. 99. 
81 pp. 1 pL 

15. Operations at River Stations, 1887, Part I. 1808. 8°. 100 pp. 

16. Operations at River Stations, 1897, Part II. 1896. 8<'. 101-200 pp. 
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TOPOGRAPHIt; MAP OF THE UNITED STATES. 

When, in 1882, the Geological Survey waa direotied by law to make a ideologic map of the United 
States, there waa In eziBtence no suitable topographic raap to starve an a base for the geologic map. 
The preparation of such a topographic map ^vas therefore immediately begun. About one-fifth of the 
area of the country, excluding Alaska, haM now been thus mapped. The map Is published inatlas sheets. 
Under the plan adopted the entire area of ttie country is divided into small quadranguhir districts 
(designated quadrangles)^ bounded by certain meridians and parallels. The unit of sur\'ey is also the 
unit of publication. The separate sheets are sold at 5 cents each vrlion fewer than 100 copies are pur- 
chased, but when they are ordered in lots of 100 or more copies, whether of the same sheet or of 
different sheets, the price is 2 cents each. The mapped areaa aro widely scattered, nearly every 
State being represented. More than 900 sheets have been engraved and printed ; they are tabulated 
by States in the Survey's " List of Publications," a pamphlet which nia> be had on application. 

The map sheets represent a great variety of topographic features, and with the aid of descriptive 
text they can be used to illustrate topographic forms. This has led to the projection of an educational 
series of tojMgraphic folion, fur use wherever geography is taught in high schools, academies, and 
colleges. Of this series the first folio has been issued, viz : 

1. Physiographic types, by Henry Gannett, 1898, folio, consisting of the following sheets and 4 
pages of descriptive text: Fargo (N. Dak.- Minn.), a region in youth: Charleston (W. Va.), a region 
in maturity; Caldwell (Kans.), a region in old age; Palmyra (Va.), a r^uvenated region; Mount 
Shasta (Cid.), a young volcanic mountain; Eagle (Wis.), moraines; Sun Prairie (Wis.>, drumlins; 
Donaldsonville (La.), river flood plains; Boothbay (Me.), a fiord coast; Atlantic City (N. J.), a bar- 
rier-beach coast. 

GEOLOGIC ATLAS OF THE UNITED STATES. 

The (Teologio Atlas of the United States is the final form of publication of the topographic and 
geologic maps. The atlaa is issued in parts, or folios, progressively as the sur\'eys are extended, and 
is designed ultimately to cover the entire country. 

Each folio contains topographic, geologic, economic, and structural maps, together with textual 
descriptions and explanations, and is designated by the name of a principal town or of a prominent 
natural feature within the district. 

Two forms of issue have been adopted, a '* library edition '* and a "field edition." In both the 
sheets are bound between heavy paper covers, but the library copies are permanently bound, while 
the sheets and covers of the field copies are only temporarily wired together. 

Under the law a copy of each folio is sent to certain public libraries and educational institutions. 
The remainder are sold at 25 cents each, except such as contain an unusual amount of matter, which 
are priced accordingly. Prepayment is obligatory. The folios ready for distribution are listed below. 



No. 



Name of sheet. 



Livingston 

lUnggold \ 

Placerville 

Kingston 

Sacramento 

Chattanooga 

Pikes Peak* 

Sewanee 

Authrarlte-Crest- 

ed Butte. | 

Harpers Ferry. . A 

Jackson 

Estillville Il 

Fredericks burg . . | 
Staunton |! 



Limiting meridians. 




Lassen Peak. 

Knoxville — 

Marys ville ... 
Sninrtsville . . . 



19 Stevenson . 



20 I Cleveland 

21 Pikevlll© 

McMinuville . 

Noniini 

Three Forks.. 



24 



Montana.. 

Georgia. . . 

Tennessee 

California. 

Tennessee 

California. 

Tennessee 

Colorado.. 

Tennessee 

Colorado . . 

Virginia . . 

WestVa.. 

Maryland. 

Caliibmia. 

Virginia . . 

Kentucky. 

Tennessee 

Maryland. 

Virginia.. 

Virginia.. 

WestVa.. 

California. 

Tennessee 

N .Carolina / 

California. 

California. 

Alabama. . 

Georgia. . . 

Tennessee 

Tennessee 

Tennessee 

Tennessee 

Maryland. 

Virginia . . 

Montana. . 



Area, in 
Limiting parallels. square 
miles. 



Price, 



\ 



1100-111° 
850-850 30' 

120° 80'-121c 
W^ 30'-85o 

1210-12JO 30' 
Q5°-85° 30' 

1050-1050 30' I 
850 30'-86o 
lOfio 45'-107o 15' ' 

770 30'-78o 

1200 30'-121o I 



82° 30'-83o 

I 
770.770 30/ 

790-790 30' 

1210-1220 j 

830 30'-84o 

1210 30'-122o 
1210-1210 30' 

850 30',86o 

840 30'-85o 
850-850 30' 
850 30'-86o 

760 30'-77o 
1110-1120 
*Outof Ktock, 



450-46O 

340 30'-36o 

380 30'-39o 1 
350 30'-36o I 
380 30' -390 : 
350-350 30' I 
380 30'-39o 
350-,J5o 30' 
38C 46'-39o 



30' 

380-380 30' 
MP 30'-37o 

380-380 30' ' 

380-380 30' 

400-41 o 

350 30'-36o 

390-390 30' 
390-390 30' 

340 30'-36o 



3,354 

980 

032 

969 

932 

975 I 

032 

075 

465 



938 

3,634 

025 

925 
025 

080 



350-350 30' 
350 30'-36o 
350 30'-86o I 

38O-380 30' I 938 

450-400 I 3,854 



075 
060 
MO 



25 

25 

25 
25 
25 
25 
25 
25 
90 

25 



25 

25 

25 

25 

25 
25 

25 

25 
25 
25 

26 

60 
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TX 



No. >iuni<* of Rheet. 



25 
26 
27 J 



Loudon 

Pocahontaa. 
Morristown. 



28 Piedmont . 



81 



34 
35 
36 
87 
38 
30 
40 
41 



:;;;! 



Nevada City: 
Nevada City.] 
Grass Yalloy. 
Banner Hill .1 

Yellowstone Na- 
tional Park: 
Gallatin.. 
Canyon .. 
Shoshone 
Lake 

Pyramid Peak 

Franklin 

Briceville 

Buokhannon... 

Gadsden 

Pueblo 

Downieville .. 
Butte Special. 

Tmckee 

Wartbnrg 

Sonora 



SUte. 



Tennessee 
Virginia.. X 
Went Va. . f 
Tennessee 
Virginia 
Marylaiul 
West Va 



:l 



California. 



Wyoming. 

California. 
Virginia . . 
West Va.. 
Tennessee 
West Va.. 
Alabama . 
Colorado . . 
California. 
Mont ma.. 
California. 
Tennessee 
California. 



f 121° 00' 
I 121° 01' 
1 120O 57' 



1120 29' 



i 
Dg meridians. 


lArea, in Price, 
Limiting parallels. ' square in 
miles, cents. 


840-840 30* 


350 30'-36o 


960 


25 


810-810 30 


370-37^ 30' 


951 


25 


830-83° 30 


360-360 30' 


963 


25 


790-790 30' 


390-3flo 30' 


925 


25 


25"-121o 03' 45" 
35"-121o 05' 04" 
05"-121o 00' 25" 


390 13' 50"-89o 17' 16" 
390 10' 22"-39o 13' 50" 
390 13' 50"-39o 17' 16" 


11.65 
12.09 
n.65 


} "** 


1100-1110 


440-450 


3,412 


75 


1200-1200 30' 


380 SC-SOo 


932 


26 


790-790 30' 


380 30'-39o 


932 


25 


840-840 30' 
8OO-8O0 30' 
860-860 30' 

1040 30'-105o 

1200 30'-121o 
30"-112o 36' 42" 

1200-1200 30' 
840 30'-86o 

1200-1200 30' 


36'-36<' 30' 
380 30-39 
340-340 80' 
380-380 30' 
390 30'-40o 
450 59' 28"-46o 02' 54" 
K90-890 30' 
360-360 30' 
37O-30'-38o 


963 
932 
986 
038 
019 
22.80 
025 
963 
944 


25 
2r. 
25 
50 
25 
50 
-.5 

'i 



STATISTICAL PAPERS. 

Mineral ResoorceH of the United States, 1882, by Albert Williams, Jr. 1883. 80. xvii, 818 pp. Price 
50 cents. 

>Cineral Resoarces of the United States, 1883 and 1884, by Albert WiUiams, jr. 1885. 80. xiv, 1016 
pp. Price 60 cents. 

Mineral Besources of the United States, 1885. Division of Mining Statistics and Technology. 1886. 
8®. vii, 576 pp. Price 40 cents. 

Mineral Resources of the United States, 1886, by David T.Day. 1887. 80. viii,813pp. Price 50 cenCa. 
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A CATALOGUE OF THE CRETACEOUS AND TER- 
TIARY PLANTS OF NORTH AMERICA. 



By F. H. Knowlton. 



IXTRODr^CTION. 

This catalogue of the Gretaceoua and Tertiary plants of North 
America is the outcome of the antbor's personal needs, and is pre- 
sented, even in its present somewhat imperfect form, in tiie hope that 
it may be of assistance to other workers in this field. 

The first catalogue of approximately this scope was published by 
Prof. Leo Lesquereux in the Tenth Annual Report of the United States 
Geological and Geographical Survey of the Territories^ under the title 
Catalogue of the Cretaceous and Tertiary Plants of North America, 
with References to the Descriptions. In this catalogue the species are 
arranged in botanical sequence. The Cretaceous flora embraced only 
157 species and the Tertiary flora 549 species, or a total of 706 for these 
two great geological systems. As a proof of the rapid growth of 
paleobotanical knowledge in this country during the twenty-one years 
between that and the present enumeration, it may be stated that the 
Potomac flora alone now numbers more species than the total Cre- 
taceous and Tertiary floras known to Lesquereux, and that the flora 
of the Dakota group has more than twice as many species (460) as the 
whole Cretaceous had, as then known. 

The only other catalogue is that of S. A. Miller, published in 1881 
under the title North American Mesozoic and Caenozoic Geology and 
Palaeontology; or. An Abridged History of Our Knowledge of the 
Trlassic, Jurassic, Cretaceous, and Tertiary Formations of this Conti- 
nent. This is hardly more than a crude compilation from that of Les- 
quereux and certain publications that had appeared between the date 
of that and the year 1881. 

A number of lists without references or sjmonymy have been pub- 
lished which embrace simply the names and in some cases the distri- 
bution of the species — such, for example, as Lesquereux's " Table of 
distribution of the species of fossil plants in the Tertiary formations 



I WaBhiDgton, 1870 [1878]. pp. 487-520. 
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of North America;"* a list under the same title in the following 
volume;'- a ''Table showing the geographical distribution of the fossils 
of the Laramie group, collected during the season of 1877;'" *' A table 
of distribution of the plants of the Oreta<5eous Genomanian formation ;"* 
"Table of distribution of the species of the Laramie group;"* "Table 
of distribution of the plants of the Green River and White River 
group ;''*^ "Table of distribution of North American Miocene fossil 
plants;"^ "Table showing the distribution of the plants of the Dakota 
group ;"^ Lester F. Ward: "Table of distribution of Laramie, Seno- 
nian, and Eocene plants,"^ etc. 

In the present catalogue the entire flora is arranged in a single alpha- 
betical sequence. This arrangement precludes the duplication of 
species which may occur in more than one formation, and is, moreover, 
easier of use than when the species are arranged according to botanical 
affinities. 

I have given for each genus the original date and place of publica- 
tion. In the case of the exclusively fossil genera much care has been 
expended in verifying these points, and while it is too much to expect 
that all are absolutely correct, it is hoped that the errors will prove to 
be few. For the living genera that have also been found fossil, the date 
and place of publication have been taken mainly from the Kew Index 
and have not in all cases been verified. The dates of these later genera 
are not, however, of great importance in the present connection, since 
botanists are not agreed as to the date that shall be taken as the initiiil 
point for genera. One school would make the introduction of binomial 
nomenclature, or the publication of Linnaeus's Species Plantarum, 175:3, 
as the initial point for both genera and species, while another school 
would take the publication of Linnaeus's Systema, in 1735, as the start- 
ing point for genera. Other botanists would go still further back to 
Tournefort, who has been called the father of genera, or even to the 
remote place in literature when a genus was first printed, no matter in 
what connection. It would seem wise, therefore, to settle on some 
important date as the initial point. For convenience the date selected 
in the Kew Index—1735 — is here taken for the living genera. Fortu- 
nately the science of paleobotany is so young that all of the generic 
names that have been given in it are of later date than any of the dates 
in controversy, since all are later than 1800. 

In the case of species, the original place and date of publication have 
been given in all instances. This is followed by several of the most 
important references, especially such as refer to des(;riptions and fig- 



» Ann. Kept. IT. S. G«ol. and Geogr. Surv. Terr., pp. 307-309, 1871 [1872]. 

» Op. rit., pp. 410-417 (1872 [1873]). 

»0p.cit.,pp.255 (1877 [1879J). 

* Cret. and Tert, Fl., pp. 93-103 (1883). 

»()p. tit., pp. 115-120. 

•Op. cit.. pp. 206-212. 

'Op.cit.,pp.2C6-272. 

»M..n<»irr. U. S. (Jool. Snrv., XVII. pp. 222-225, 1891. 

"Sixth Ann. Kept. U. S. Geol. Surv., pp. 443-614, 1886. 
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ores, but no attempt has beeu made to make it absolutely complete, 
since to have done this would have greatly increased the labor of com- 
pilation without adding much to its value as a catalogue. Tlie original 
and, for sake of convenience, most important references are given. 

When the species is a foreign one the original reference is given, fol- 
lowed by a reference to the first place where it is recorded as belonging 
to our flora. Then follow the references to figures and descriptions, if 
there be any, relating to its North American history. 

The synonymy is placed in proper order under the species to which 
it belongs. Each synonym is, however, entered in its proper alphabet- 
ical place, followed by an indication of the form to which it is now 
referred. Thus: "Ficus I fimbriata Lx.=Eremophyllum fimbriatum." 

In the numerous reports on fossil plants published in the Annual 
Beports of the Hayden Survey, Lesquereux described many species 
supposed to be new to science, and also identified numerous foreign 
species, that were never afterwards alluded to by him. There are prob- 
ably more than 100 species coming under this heading that are not 
entitled to recognition as belonging to our flora. These new or foreign 
species were described or identified from time to time in these prelimi- 
nary reports, but when Lesquereux came to study them more carefully, 
in preparing them for the final monographs, they were discarded or 
merged into other species, and no record was made of such disposition. 
They stand, therefore, in the books as valid species, while in reality 
they are hardly more than nomina nuda. The specimens upon which 
they were based are now lost or embraced under other names in such a 
way that there is absolutely no connection between them. In the fol- 
lowing catalogue these species have been indicated by a bracketed 
statement at the end. Thus: ^^Quercus Goldianus Lx., Ann. Kept. 
U. S. Geol. and Geogr. Surv. Terr., p. 398 (1873 [1874] ). [Not recognized 
by its author after first description.]" 

No attempt has been made in this catalogue to give an absolutely 
complete account of the geographical distribution of the various spe- 
cies. It would have required a monographic revision of each species 
to determine accurately its areal distribution, and such a work was not 
contemplated at the present time. The distribution here given is 
taken mainly from the books, with little or no revision, and while it is 
undoubtedly correct in a large majority of cases, it is not to be taken 
as absolutely so. One of the tasks of the future will be to work out 
more completely the geographical distribution of our flora. 

In similar manner, the geological distribution as here given is not to 
be taken as final. It is compiled from the books in most cases, and 
while it has been given as cx)mpletely and as accurately as was possible 
under the circumstances, it is constantly changing to accord with the 
changes in the conception of the various geological horizons. As an 
example, the plant-bearing horizon at Point of Rocks, Wyoming, had 
always been referred to the true Jjaramie, until it was found, in 1896,* 



1 See Stanton and Knowlton: Bull. Geol. Soc. Am., Vul. YIII, pp. 127-156. 
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that it was below well-defined marine Gretaoeous, and hence in the 
Montana formation. 

Another soarce of uncertainty results from the disagreement among 
geologists and paleontologists as to the age of various beds. Thus, by 
some the Fort Union beds are regarded as Oretaceous and by others as 
Tertiary, and the so-called ^'Arctic Miocene" is coming to be regarded 
as Eocene. When it has been x>ossible, without circumlocution, the 
horizon has been indicated in a way that will fix its relative position 
without going too far. Thus the use of the Bel^ Biver series, Denver 
beds, Fort Union beds, Amboy clays, Potomac formation, etc., indicates 
sufficiently the geological position, without attempting a discrimina- 
tion perhaps unwarranted by the present state of our knowledge. But 
above all it should be remembered that this is an attempt at a cata- 
logue of our Oretaceous and Tertiary plants, and is not intended as a 
complete exposition of their geographical or geological distribution. 

ISo arbitrary signs or characters have been used in this work. In a 
few cases it was found necessary to give new names on account of the 
old name being preoccupied. In such cases the new name is followed 
by <^nom. nov." In accordance with principles quite generally adopted 
among recent botanists, the attempt is made in this catalogue to 
restore the oldest specific name under which a sx>ecies was described. 
This has resulted in a number of new combinations, which are indi- 
cated by the abbreviation " n. comb." In the case of two dates given 
for a publication (e. g., Fl. Amboy Clays, 1896 [1896]) the first is the 
title-page date, the bracketed date being the actual date of issue. 

The bibliography consists simply of a list of the North American 
works and papers that have been consulted in preparing this catalogue, 
together with such others as contain original descriptions of our plants. 
It was not thought worth while to give a bibliography of the references 
to the numerous foreign species that have been identified in our liora, 
with the single exception of those found in the various parts of Beer's 
Flora Fossilis Arctica. 

In conclusion, I beg to acknowledge my indebtedness to Prof. Lester 
F. Ward for valuable suggestions, use of books, etc., and to his assist- 
ant, Miss C. H. Schmidt, for assistance in catologuiug and verifying 
references. 
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Vetensk. Akad. Handl., Vol. XV, No. 4, pp. 1-11, Pis. I-IV, 1878. 

Abth. 5. tlber Fossils Pflanzen von Novaja SemUa : Kongl. svenska 
Vetensk. Akad. Handl., Vol. XV, No. 3, pp. 1-6, PL 1, 1878. 
Vol. VI, 1882. 

Abth. 1. 

1. Naohtrage zur Jura-Flora Sibiriens : M^m. Acad. imp. sci. St.- 
P^tersbourg, 7th series, Vol. XXXII, No. 10, pp. 1-34, Pis. I-IX, 1880. 

2. Nacbtrage zur fossilen Flora Gronlands: Kongl. svenska Vetensk. 
Akad. Handl., Vol. XVIII, No. 2, pp. 1-17, Pis. I- VI, 1880. 

3. Beitruge zur Miocenen Flora von Nord-Caiiada, pp. 1-17, Pis. 
I-III, 1880. 

4. Untersnchung iiber fossile Holzer ans der arctischen Zone, von C. 
SchrcEter. pp. 1-38, Pis. I-III, 1880. 

Abth. 2. Den ersten Theil der fossilen Flora Gronlands, pp. 1-12, Pis. 
I-XLVII, 1882. 

Vol. VII, 1883. Flora fossilis Gronlandica. Die Fossile Flora Gronlands, 
pp. 1-275, Pis. XLVIII-CIX, 1883. 

Hinde (George Jennings). The glacial and interglacial strata of Scar- 
boro Heights and other localities near Toronto, Ontario. 

Canadian Journal (Canadian Institute), new series, Vol. XV, pp. 388-413, 
1878. (Plants, p. 399.) 

Hitchcock (G. H.). A new species of Garpolithes. 

Portland Soc. Nat. Hist., Vol. I, pt. 1, p. 95, PI. I, fig. 5, 1862. 
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Hitcheook (Edward). Description of a brown coal deposit in Brandon, 
Vermont, with an attempt to determine the geological age of 
the principal hematite ore beds in the United States. 

Am. Joam. Sci., 2d series, Vol. XV, pp. 95-104, 1853. 

Fossil fruits [from Brandon, Vermont]. 

Geology of Vermont, Vol. I, pp. 226-234, text figs. 111-160, 1861. 

HoUiok (Arthur). The paleontology of the Cretaceous formation on 
Stateu Island. 

Trans. N. Y. Acad. Sci., Vol. XI, No. 5, pp. 96-103, Pis. I-IV, 1892. 

Additions to the paleobotany of the Cretaceous formation on 

Staten Island. 

Trans. N. Y. Acad. Sci., Vol. XII, pp. 28-39, Pis. I-III, 1892 (1892-1893). 

Paleobotany of the yellow gravel at Bridgeton, New Jersey. 

Bull. Torr. Bot. Club, Vol. XIX, pp. 330-333, 1892. 

Preliminary contribution to our knowledge of the Cretaceous for- 
mation on Long Island and eastward. 

Trans. N. Y. Acad. Sci., Vol. XII, pp. 222-237, Pis. V-VII, 1893. 

A new fossil palm from the Cretaceous formation at Glen Cove, 

Long Island. 
Bull. Torr. Bot. Club, Vol. XX, No. 4, pp. 168, 169, PI. OXLIX, 1893. 
Some further notes upon Serenopsis Kempii. 

Bull. Torr. Bot. Club, Vol. XX, pp. 334, 335, PI. CXLVI, 1893. 

Additions to the paleobotany of the Cretaceous formation on 

Long Island. 
Bull. Torr. Bot. Club, Vol. XXI, pp. 49-65, Pie. 174-180, 1894. 

Some further notes on the geology of the north shore of Long 

Island. 
Trans. N. Y. Acad. Sci., Vol. XIII, pp. 122-132, 1894. 
Fossil Salvinias, including description of a new species. 

Bull. Torr. Bot. Club, Vol. XXI, pp. 253-257, PI. 205, 1894. 

Winglike appendage on the petioles of Liriophyllum populoides 

Lesq., and Liriodefidron alatum Newb., with description of the 
latter. 

Bull. Torr. Bot. Club, Vol. XXI, No. 11, pp. 467-475, Pis. 220, 221, 1894. 

A new fossil Kelumbo from the Laramie group at Florence, 

Colorado. 
Bull. Torr. Bot. Club, Vol. XXI, No. 7, pp. 307-310, text fig., 1894. 

Marthas Vineyard Cretaceous plants. 

Bull. Geol. Soo. Am., Vol. VII, pp. 12-14, 1895. 

Descriptions of new leaves from the Cretaceous (Dakota group) of 

E^ansas. 

BuU. Torr. Bot. Club, Vol. XXII, No. 5, pp. 225-228, PIb. 236, 237, 1895. 
BuU. 152 2 
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HoUick (Arthur). New species of leguminouH pods from the yellow 
gravel at Bridgeton, !New Jersey. 

Bnll. Torr. Bot. Club, Vol. XXIII, pp. 46-49, Pis. 258, 259, 1896. 

A new fossil Monocotyledon from the yellow gravel at Bridgeton, 

N.J. 
Bun. Torr. Bot. Club, Vol. XXIV, pp. 229-231, Pk. 311-313, 1897. 

A new fossil grass from Staten Island. 

Bull. Torr. Bot. Club, Vol. XXIV, pp. 122-124, PI. 298, 1897. 

Affinities of Caulinites Ad. Brong. 

Bull. Torr. Bot. (^ub, Vol. XXIV, pp. 582, 583, PI. 320, 1897. 

The Cretaceous clay marl exposure at CliflFwood, New Jersey. 

Trans. N. Y. Acad. Sci., Vol. XVI, pp. 124-137, Pis. Xl-XIV, March 26, 1897. 

Knowlton (F. H.). New species of fossil wood (Araucarioxylon arizon- 
icnm) from Arizona and New Mexico. 

Proc. U. S. Nat. Mus. Vol. XI, pp. 1-4, PI. I, 1888. 

Description of two new species of fossil coniferous wood from Iowa 

and Montana. 

Proc. U. S. Nat. Mus., Vol. XI, pp. 5-8, Pis. II, III, 1888. 

Description of two species of Palmoxylon — one new — from Loui- 
siana. 

Proc. U. S. Nat. Mub., Vol. XI, pp. 89-91, PI. XXX, 1888. 
Description of a new fossil species of the genus Ghara. 

Bot. Gaz., Vol. XIII, No. 6, pp. 156, 157, text figs. 1, 2, 1888. 
Fossil wood and lignite of the Potomac formation. 

BuU. U. S. Geol. Survey, No. 56, pp. 1-72, Pis. I-VII, 1889. 

Description of fossil woods and lignites from Arkansas. 

Ann. Kept. (ieol. Surv. Ark., for 1889, Vol. II, pp. 249-267, Pis. IX-XI, 
1890. 

Note on fossil wood. 

In Turner (H. W.), The geology of Mount Diablo, California: Bull. Geol. 
Soc. Am., Vol. II, p. 394, 1891. 

The fossil flora of the Bozeman coal field. 

Proc. Biol. Soc. Wash., Vol. VII, pp. 153, 154, 1892. 

Description of a new fossil species of Ghara. 

Bot. Gaz., Vol. XVIII, pp. 141, 142, text figs. 1-3, 1893. 

Notes on a few fossil plants from the Fort Union group of Mon- 
tana, with a description of one new species. 

Proc. U. S. Nat. Mus., Vol. XVI, pp. 33-36, Pis. I, II, 1893. 

Annotated list of the fossil plants of the Bozeman, Montana, coal 

fiekl, with table of distribution and description of new species. 
Bull. U. S. (;col. Surv., No. 105, pp. 43-66, Pis. V, VI, 1893. 
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Xnowlton (F. R). A review of the fossil flora of 'Alaska, with descrip- 
tions of new species. 

Proc. U. S. Nftt. Mu8., Vol. XVII, pp. 207-240, PI. IX, 1894. 

A new fossil hepatic from the Lower Yellowstone in Montana. 

BnU. ToiT. Bofe Club, Vol. XXI, No. 10, pp. 458, 469, PL 219, 1894. 

Report on a small collection of fossil plants from old Port Caddo 

Landing, in Little Gypress Bayou, Harrison Oonnty, Texas, 
made by Mr. T. Wayland Yaughan. 

Am. Geol., Vol. XVI, pp. 308, 309, 1895. 

Eeport upon a small collection of fossil plants from Black Hills, 

near Belvidere, Kansas, collected by Prof. B. T. Hill in Augast, 
1894. 
Am. Journ. Sci., Vol. L, pp. 212-214, 1895. 

Notes on the examination of a collection of interglacial wood from 

Muir Glacier, Alaska. 

Jonrn. G«ol., Vol. Ill, pp. 527-^32, 1 text fig,, 1895. 

Description of a new problematical plant from the Cretaceous of 

Arkansas. 

Bull. Torr.Bot. Club, Vol. XXII, No. 9, pp. 387-390, text figs. 1-3, Septem- 
ber, 1896. 

American amber-producing tree. 

Science, new series. Vol. Ill, No. 68, pp. 582-584, figs. 1-4, April 17, 1896. 

Description of a supposed new species of fossil wood from Mon- 
tana. 
Bnll. Torr. Bot. Club, Vol. XXHI, No. 6, pp. 250, 251, PI. 271, June, 1896. 

Beport on a collection of fossil plants from Morgantown, West 

Virginia. 

lu White's (I. C.) Origin of the high terrace deposits of the Mononga- 
hela River: Am. Geol., Vol. XVIII, pp. 370-372, 1896. 

The fossil plants of the Payette formation. 

Eighteenth. Ann. Kept. U. 8. Geol. Survey, Part III, pp. 721-744, Pis. 
XCIX-CII, 1898. 

Lesquerenx (Leo). On some fossil plants of recent formations. 

Am. Journ. Sci., Vol. XXVII, 2d series, pp. 359-366, 1859. 

Includes: " Species of fossil plants collected by Dr. John Evans at Nan- 
iamo (Vancouver Island) and at Bellingham Bay, Washington Territory;" 
''Species of fossil plants collected near Somerville, Fayette County, 
Tennessee^ by. Prof. J. M. Safford, State geologist;" '* Fossil leaves col- 
lected in the chalky banks of the Mississippi River near Columbus, Ken- 
tucky, by Dr. D. Owen and L. Lesquereuz." 

Botanical and palaeontological report of the Geological State Sur- 
vey of Arkansas. 

Second report of a geological reconnaissance of Arkansas^ by D. D. 
Owen, pp. 295-319, Pis. I-VI, 1860. 
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Lesqnerenx (Leo). Species of fossil plants collected near Somerville, 
Fayette Coanty, Tennessee, by Dr. J. M^ Safford, State geol- 
ogist of Tennessee. 

Geology of Tennessee, pp. 426-428, PI. K, 1869. 

On the fossil fruits foand in connection with the lignites of Bran- 
don, Vermont. 

Am. Joarn. Soi., Vol. XXXII, 2d series, pp. 355-363, 1861. 

On the fossil fraits fonnd in connection with the lignites of Bran- 
don, Vermont. 
Hitchcock's Report on the geology of Vermont, Vol. II, pp. 712-718, 1861. 
Fossil plants from Bock Creek, etc. 

In Hayden (F. V.), notes on the lignite deposits of the West: Am. 
Joum. Sci., Vol. XLV, 2d series, pp. 205-208, 1868. 

— ^ — On some Cretaceous fossil plants from Nebraska. 

Am. Joum. Sci., 2d ei^ries. Vol. XL VI, pp. 91-105, 1868. 

On species of fossil plants from the Tertiary of the State of Mis- 
sissippi; with an Api)eudix on fossil leaves from Fort Ells- 
worth, Nebraska (Kansas). 
Trans. Am. Phil. Soc, Vol. XIII, pp. 411-433, Pis. XIV-XXIII, 1869. 

I. Enumeration and description of the fossil plants from the 

specimens obtained in the explorations of Dr. F. V. Hayden, 
1870 and 1871. II. Eemarks on the Cretaceoas species 
described above. III. Tertiary flora of North America. 
Ann. Rept. U. S. Oeol. and Geogr. Sarv. Terr, for 1871, pp. 283-318, 1872. 

Enameration and description of fossil plants from the Western 

Tertiary formaMons. Description of species of fossil plants 
from the Cretaceoas of Kansas. 
Ann. Rept. U. S. Geol. and Geogr. Surv. Terr, for 1872, pp. 371-427, 1873. 

Botanical paleontology of the Tertiary formations of the Bocky 

Mountains. 
Ann. Rept. IT. 8. Geol. and Geogr. Surv. Terr, for 1873, pp. 366-425, 1874. 

Contributions to the fossil flora of the Western Territories. Part 

I. The Cretaceous flora. 

Rept. U. S. Geol. Sarv. Terr., under F. V. Hayden, Vol. VI, pp. 1-136, Pis. 
I-XXX, 1874. 

On some new species of fossil plants from the Lignite formations. 

Bnll. U. S. Geol. and Geogr. Surv. Terr., Vol. I, pp. 363-389, 1875 [1876]. 

Kew species of fossil plants from the Cretaceous formation of the 

Dakota group. 
BuU. U. 8. Geol. and Geogr. Surv. Terr., Vol. I, pp. 391-400, 1875 [1876]. 

On the Tertiary flora of the North American lignitic considered 

as evidence of the age of the formation. 

Ann. Rept. U. 8. Geol. and Geogr. Surv. Terr, for 1874, pp. 273-315, 1876. 
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Leflquerenz (Leo). Beview of the Gretaceoas flora of North America. 

Ann. Rept. U. S. Geol. and Geogr. Surv. Terr, for 1874, pp. 316-365, Pis. I- 
Vin, 1876. 

Oontributions to the fossil flora of the Western Territories. Part 

II. The Tertiary flora. 

R«pt. U. 8. Geol. Surv. Terr., F. V. Hayden, geologist in charge, Vol. VII, 
pp. 1-366, Pl8. 1-LX V, 1878. 

List of Amboy clay plants. 

Report on the clay deposits of Woodbridge, Soath Amboy, and other 
places in New Jersey [Geol. Surv. New Jersey], pp. 28-29, 1878. 

Report on the fossil plants of the auriferous gravel dei)08its of the 

Sierra Nevada. 

Mem. Mns. Comp. Zool. Harvard ColL, Vol. VI, No. 2, pp. 1-62, Pis. I-X, 

1878. 

Report of the recent additions of fossil plants to the Museum 

collections. 

Bull. Mus. Comp. Zool. Harvard Coll., Vol. VII. No. 6, pp. 22&-230, Oct., 
1881. 

Contribution to the Miocene flora of Alaska. 

Proc. U. S. Nat. Mus., Vol. V, pp. 443-449, Pis. VI-X, 1882 [1883]. 

The flora of the Dakota group. 

Contributions to the fossil flora of the Western Territories, Part III, The 
Cretaceous and Tertiary floras : Rept. U. S. Geol. Surv. Terr., F. V. Hay- 
den in charge, Vol. VIII, pp. 1-105, Pis. I-XVII, 1883. 

Description of species added to the flora of the Laramie group. 

Contributions . . . Part III, The Cretaceous and Tertiary floras: 
Rept. U. 8. Geol. Surv. Terr., F. V. Hayden in charge, Vol. VIII, pp. 121-126, 
Pis. XVIII-XX, 1883. 

The flora of the Green River group. 

Contributions . . . Part III, The Cretaceous and Tertiary floras : Rept. 
U. S. Geol. Surv. Terr., F. V. Hayden in charge, Vol. VIII, pp. 127-217, Pis. 
XXI-XLVa, 1883. 

Description of Miocene species from specimens obtained in the 

so-called Bad Lands of Dakota. 

Contributions . . . Part III, The Cretaceous and Tertiary floras : Rept. 
U. S. Geol. Surv. Terr., F. V, Hayden in charge. Vol. VIII, pp. 221-237, Pis. 
' XLVI-XLIX,1883. 

Description of Miocene species of California and C>regon. 

Contributions . . . Part III, The Cretaceous and Tertiary floras : Rept. 
U. S. Geol. Surv. Terr., F. V. Hayden in charge. Vol. VIII, pp. 239-255, Pis. 
Lr-LIX, 1883. 

Contribution to the Miocene flora of Alaska. 

Contributions . . . Part III, The Cretaceous and Tertiary floras : Rept. 
U. S. Geol. Surv. Terr., F. V. Hayden in charge, Vol. VIII, pp. 257-263, 1883. 
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Leflquereuz (Leo). Species of plants from the Ghalk Bluffs of California. 

Contribations . . . Part III, The Cretaeeoas and Tertiary floras : Rept. 
U. S. Geol. Surv. Terr., F. V. Hayden in charge, Vol. VIII, p. 265, PI. XhYb, 
1883. 

List of recently identified fossil plants belonging to the United 

States National Museum, with descriptions of several new 
species. 

Proo. U. S. Nat. Mue., Vol. X, pp. 21-46, PU. I-IV, 1887. 

Recent determinations of fossil plants from Kentucky, Louisiana, 

Oregon, California, Alaska, Greenland, etc., with descriptions 
of new species. 

Proc. U. 8. Nat. Mus., Vol. XI, pp. 11-38, Pis. IV-XVI, 1888. 

The flora of the Dakota group. A posthumous work. Edited by 

F. H. Knowlton. 
Monograph U. S. Geol. Sarv., XVII, pp. 15-400, Pis. I-LXVI, 1891 [1892]. 

Cretaceous fossil plants from Minnesota. 

Final Rept. Geol. and Nat. Hist. Surv., Minnesota, Vol. Ill, pp. 1-22, Pis. 
A, B, 1893. 

The genus Winchellia. 

Ara. Geol., Vol. XII, No. 4, pp. 209-213, Pis. VIII, IX, 1893. 

MoBride (Thomas H.). A new cyad. 

Am. Geol., Vol. XII, pp. 248-250, PI. XI, 1893; also Bull. Lab. Nat. Hist. 
State Univ. Iowa, Vol. II, No. 4, pp. 391-393, PI. XII, Nov., 1893. 

Vewberry (J. S.). Description of fossil plants collected by Mr. George 
Gibbs. • • • 

Boston Joum. Nat. Hist., Vol. VII, pp. 506-624, 1863. 

Notes on the later extinct floras of North America, with descrip- 
tions of some new species of fossil plants from the Cretaceous 
and Tertiary strata. 
Annals of the Lycenm of Natural History, Vol. IX, pp. 1-76, 1868. 

Note on plants from lignite beds of Keyport, New Jersey. 

Proc. Lye. Nat. Hist. N. Y., 2d series, Jan. 3 to Mar. 3, 1873, pp. 9,10, 
1873. 

Brief descriptions of fossil plants, chiefly Tertiary, ^om western 

North America. 
Proc. U. 8. Nat. Mns., Vol. V, pp. 502-^14, 1882 [1883]. 

Description of a species of Bauhinia from the Cretaceous clays of 

New Jersey. 

Bull. Torr. Bot. Club, Vol. XIII, No. 5, pp. 77-78, PL LVI, fig. 6, 1886. 

The ancestors of the tulip tree. 

Bull. Torr. Bot. Club, Vol. XIV, No. 1, pp. 1-7, Pis. LXI, LXII, 1887. 

The flora of the Great Falls coal field, Montana. 

Am. Jonm. Sci., 3d series. Vol. XLI, pp. 191-201, Fl. XIV,1891. 



KKowLTON] TERTIARY PLANTS OF NORTH AMERICA. 23 

PaiBley (C. H.). Ou the post-Pliocene formation near Bathnrst, New 
Brunswick. 

CaDacliftu Natiiraliat, 2d series, Vol. VII, pp. 26&-270, 1876. 
Penhallow (D. P.). See Dawron (J. W.) and Penhallow (D. P.). 
A new species of Larix from the Inter-Glacial of Manitoba. 

Am. Geol., Vol. IX, pp. 368-371, June, 1892. 

Note on the specimen of wood referred to in paper on Beluga. 

In Dawson (J. W.). Note od a specimen of Beluga catodon from the Leda- 
clay, Montreal : Can. Rec. Sci., Vol. V (for VI), No. 6, p. 354, 1895. 

Stanton (T. W.) and DiUer (J. S.). See Fontaine (W. M.). 

Stanton (T. W.) and Knowlton (F. H.). Stratigraphy and paleontology 
of the Laramie and related formations in Wyoming. 

Bull. Geol. Soc. Am., Vol. VIII, pp. 127-156, 1897. 

Ward (L. F.). The gingko tree. 

Science, Vol. V, No. 124, pp. 495-497, 1885. 
Tyx)e8 of the Laramie flora. 

Bull. U. S. Geol. Surv., No. 37, pp. 1-354, Pis. I-LVII, 1887. 

Review of Hollick's ''Additions to the paleobotany of the Creta- 
ceous formation on Staten Island." 

Am. Journ. 8ci., Vol. XLV, Ma , 1893, p. 437, 1893. 

The Cretaceous rim of the Black Hills. • 

Journ. Geol., Vol. II, No. 3, pp. 250-266, April-May, 1894. 

Fossil cycadean trunks of North America, with a revision of the 

genus Cycadeoidea Buckland. 

Proc. Biol. Soc, Wasbington, Apr. 4, 1894, Vol. IX, pp. 75-88, 1894. 

The Potomac formation. 

Fifteenth Ann. Rept. U. 8. Geol. Surv. (1893-94), pp. 307-397, Pis. II-IV, 

1895. 

' Descriptions of the species of Cycadeoidea, or fossil cycadean 

trunks, thus far discovered in the iron-ore belt, Potomac for- 
mation of Maryland. ' 
Proc. Biol. Soc, Washington, Mar. 13, 1897, Vol. XI, pp. 1-17, 1897. 
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CATALOGUE. 

ABIES Jassieu. Gen., p. 414, 1789. 

Abies balsamea (L.) Mill. Penhallow, Trans. Boy. Soc. Canada, 2d 
ser., vol. ii, sec. iv, p. 70, 1896. 
Pleistocene: Scarboro Heights, Ontario.. 
Abies Linkii Roeni.=Abietite8 Linkii. 
Abies nevadensis Lx.=Taxodiani distichum miocenum. 
Abies setiger Lx.=Abietites setiger. 

ABIETITES Hisinger. Lethaea suecica, p. 110, 1837. 
Abietites angusticarpns Font. Potomac FL, p. 263, pi. cxxxiii, f. 1, 
1889. 
Potomac formation : Fredericksburg, Virginia. 
Horsetown beds: Shasta County, California. 
Abietites califomicns Font. In Diller and Stanton, BulL Geol. Soc. 
Am., vol. V, p. 450, 1894. Komen nudum. 
Horsetown beds: ^asta County, California. 
Abietites dnbins Lx. Am. Journ. Sci., vol. xlv, p. 207, 1868; Ann. 
Kept. U. S. Geol. and Geogr. Surv. Terr., p. 196, 1869 [reprint 1873] j 
Tert. FL, p. 81, pi. vii, f. 24 [non f. 20, 21, 21a], 1878. 
Livingston beds: Bozeman coal field, Montana. 
Laramie group: Eaton Mountains, New Mexico. 

^ : Upper Kanab Valley, Utah. 

Abietites dubius Lx., Tert. Fl., pi. vi, f. 20, 21, 21a=Sequoia Beichen- 

bachi. 
Abietites ellipticns Font. Potomac Fl., p. 263, pi. cxxxii, f. 8, 9; 
cxxxiii, f. 2-4; clxviii, f. 8, 1889. 
Potomac formation : Fredericksburg, Virginia. 
Abietites eraestinse Lx. Cret. Fl., p. 49, pi. i, f. 7, 1874 

Pterophyllam Haydenii ex. p. Lz. Am. Journ. Sci., vol. xlvi, p. 91, 1868. 
Dakota group: Decatur, Nebraska. 
Abietites Linkii (Bcem.) Dunk. Monogr. d. Norddeutschen Weal- 
deub., p. 18, pi. ix, f. llo-o, 1846; Font., Proc. U. S.:Nat Mus., vol. 
xvi, p. 268, pi. xxxvii, f. 2, 1893. 

Abies Linkii RoBmer. N. dentech. Oolith-Form. Nachtr., p. 10, pi. xvii, f. 2, 



Trinity division: Glenrose, Texas. 
Abietites macrocarpns Font. Potomac Fl., p. 262, pi. cxxxii, f. 7, 
1889. 
Potomac formation: Near Dutch Gap Canal, Virginia. 
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Abietites setiger Lx. Tert. Fl., p. 82, pi. vii, f. 17, 18, 1878. 

Abies setiger Lx. Ann. Ropt. U. S. GeoL and Geogr. Surv. Terr., p. 404, 1872 
[1873] . Probably rootlets. 

Abietites Tyrrellii Dn. Trans. Boy. Soc. Ganada, vol. iii, sec. iv, 
p. 17, 1886 [1886]. 
Fort Pierre: Berry Creek, Northwest Territory. 
Abietites sp.. Font. Proc. U. 8. Nat. Mus., vol. xvi, p. 277, pi. xliii, f. 
4, 1893. 
Trinity division: Glenrose, Texas. 
Abietitis sp., Font. In Diller and Stanton, Bull. Geol. Soc. Am., vol. 
6, p. 450, 1894. 
Knoxville beds: Tehama County, California. 

ACACIA Adanson. Fam., pi. ii, p. 319, 1763. 

Acacia oregoniana Lx. Proc. TJ. S. Nat. Mas., vol. xi, p. 14, pi. v. f. 
4,1888. 
Miocene: John Day Valley, Oregon. 
Acacia septentrionalis Lx. Ann. Bept. XT. S. Geol. and Geogr. Surv. 
Terr., p. 418, 1873 [1874] ; Tert. FL, p. 299, pi. lix, f. 9, 9a, 1878. 
Green Biver group: Castello's ranch, Colorado. 

ACACI^IPEnriililTM Fontaine. Potomac FL, p. 279, 1889. 
Acacisephyllum longifoliuiii Font. Potomac FL, p. 279, pL cxxxvli, 
f.6j cxxxviii, f. 1-3, 1889. 
Potomac formation : Dutch Gap Canal, Virginia. 
Acacisephyllum microphyUuin Font. Potomac FL, p. 280, pL 
cxxxviii, f. 5, 1889. 
Potomac formation : Near Dutch Gap Canal, Virginia. 
Acacisephyllum spatulatum Font. Potomac FL, p. 280, pL cxxxviii, 
f. 4, 6-9, 1889. 

Potomac formation: Dutch Gap Canal, Virginia. 
Acacisephyllum variabile Font. Potomac FL, p. 281, pi. clxx, f. 7, 
1889. 
Potomac formation: Baltimore, Maryland. 

ACER (Tournefort) Linnaeus. Gen. pL, p. 112, 1737. 
Acer sequidentatum Lx. Tert. FL, p. 262, pi. xlviii, f. 1, 3, 1878; 
* Mem. Mus. Comp. ZooL voL vi, p. 26, pL vii, f. 4, 5, 1878. 
Laramie group!: Carbon, Wyoming. 
Miocene: Auriferous gravels, California. 
Green Biver group!: White and Green rivers. 
Acer amboyense Newby. FL Amboy Clays, p. 106, pi. xlvi, f 5-8, 
1895 [1896]. 
Amboy clay: Woodbridge, South Amboy, New Jersey. 
Acer arcticum Heer. Fl. Foss. Arct, vol. iv, abt. i, p. 86, pi. xxii; 
xxiii; xxiv, fl 1, 2; xxv, f. 1-3, 1877; Lesquereux, Mem. Mus. Comp. 
ZooL, vol. vi, p. 60, 1878. 
Fort Union group i Bad Lands, Dakota. 
Miocene: Oregon Creek, 20 miles north of Chalk Blofb, California. 
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Acer Bendirei Lx. Proc. U. S. Nat. Mas., vol. xi, p. 14, pi. v, f. 5; pi. 
vi, f. Ij pL vii, f. 1; pi. viii, f. 1, 1888. 

Acer trilobatnm prodacium Al. Br. Lesquereux. Cret. and Tert. Fl., 253, p. 

pi. lix, f. 1-4, 1883. 
Miocene: JoUu Day Valley, Oregon. 
Miocene: Spauisli Bauch, Oalifoniia. 
Acer Bolanderi Lx. Mem. Mus. Gomp. Zool., vol. vi, no. 2, p. 27, pi. 
vii, f, 7-11,1878. 
Miocene: Table Mountain, California. 
Acer dimorphuin Lx. Proc. IT. S. Nat. Mus., vol. xi, p. 15, pi. ix, f. 1, 
1888. 
Miocene: John Day Valley, Oregon. 
Acer gracilescens Lx. Cret. and Tert. FL, p. 234, pi. xlix, f. 7 (6t), 
1883. 
Fort Union group : Bad Lands, Dakota. 
Acer indivisum Web. Palaeontogr., vol. ii, p. 198, pi. xxii, f. 2a, 2fr, 
1852; Ward, Bull. U. S. Geol. Surv., no. 37, p. 66, pi. xxix, f. 6, 1887. 
Laramie group!: Carbon, Wyoming. 
Acer indivisum Lx.=Acer Lesquereuxii. 

Acer Lesquereuxii nom. uov. 

Acer indivisum * Lx. Cret. and Tert. FL, p. 180, pi. xxxvl, f. 6, 9, 1883. 
[* A. indivisum Lx., 1883. Preoccupied by O. Weber, 1852,] 
Green River group: Uinta County, formerly but wrongly called 
Randolph County, Wyoming. 
Acer macropterum Heer. Rongl. Vetenskaps-Akad. Fohandl., 
1868, p. 68; K. Sv. Vetenskaps-Akad. Handling, vol. viii, no. 4, 
p. 37, pi. ix, f. 7-9, 1869. [In Fl. Foss. Arct., II, abt. 2, 1871.] 
Eocene?: Port Graham, Alaska. 
Acer minutos (m). Hollick. Trans. F. T. Acad. Scf., vol. xii, p. 35, pi. 
iii, f. 6, 1892. 
Cretaceous: Staten Island. 
Acer obtusilobum! Ung. licsquereux [1868]=Menispermite8 salinae. 
Acer paacidentatom Hollick. Trans. K. Y. Acad. Bci., voL xvi, p. 
132, pi. xiv, f. 2, 3, 1897. 
Clay marl [Upper Cretaceous] :-Cliffwood, New Jersey. 
Acer pleistocenicum Penhallow. Bull. Geol. Soc. Am., vol. i, p. 327, 
f. (in text) 1, 1890. 
Pleistocene: Don River, Toronto, Canad%k. 
Acer Baccharinum Wang. Penhallow, Bull. Geol. Soc. Am., vol. 1, 
p. 329, 1890. 

Acer spicatum Lam. Dn., Can. Nat., vol. iii, new ser., p. 71, 1868; Geol. 
HiBt. PI., p. 228, 1888. [Not Acer spicatum Lam.] 

Pleistocene: Greens Creek, Ottawa River, Canada. 
Acer saskatchewense Dn. Trans. Roy. Soc. Canada, vol. iii, sec. iv, 
p. 16, 1885 [1880], 
Belly River series: Medicine Hat, Northwest Territory. 
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Acer secreta Lx. Ann. Kept. XT. S. Geol. and Geogr. Surv. Terr., 
1871, suppl., p. 12, 1871 [1872.] [Not afterwards mentioned by 
author.] 
Laramie?: Evanston, Wyoming. 
Acer Bpicatam Lam. Dn., Oan. Nat., vol. iii, new ser., p. 71, 1868 = A. 

saccbarinnm Wang. 
Acer trilobatum? (Sternb.) Al. Br. Kenes Jabrb. f. Miu. 1845, p. 
1 72, 1815; Lesqucreax, Am. Journ. Sci., vol. xxvii, p. 361, 1859; Ann. 
Eept. U. S. Geol. and Geogr. Surv. Terr., p. 293, 1871 [1872]. 

Phynites trilobatus Strenbg. Fl. d., Vorwelt, Index Iconum, pi. 1, f. 2, 1825. 

f : Bellingbam Bay. 

Laramie group: Evanston, Wyoming. 
Acer trilobatum productum? (Al. Br.) Heer. Fl. Tert. Helv., vol. 
iii, p. 50, pi. cxiv, f. 1, 4-8, 1859 ; Lx., Ann. Eept. U. S. Geol. and Geogr. 
Surv. Terr., p. 388, 1872 [1873]; Tert. Fl., p. 261, pi. xlviii, f. 2, 3a, 
1878. 

Acer trilobfttam Al. Br. Lx., Ann. Kept., op. cit., p. 408, 1873 [1874]. 

Denver group t: Sedalia, Colorado. 
Laramie group f: Oarbon, Wyoming. 
Acer trilobatum productum Al. Br. Lx. Oret. and Tert. Fl., p. 258 = 

Acer Bendirei. 
Acer trilobatum triouspidatum (Al. Br.) Heer. Fl. Tert. Helv., vol. 
iii, p. 49, pi. cxiif, f. 3-10, 1859; Ward, Bull. U. S. Geol. Surv., no. 37, 
p. 66^ pi. xxix, f. 3, 4, 1887. 

Acer tricuspidatum Al. Br. Neues Jahrb. f. Min., p. 172, 1845. 
Fx)vt Union group: Clear Creek and Little Missouri, Montana. 
Acer vitifolium Al. Br. Neues Jahrb. f. Min., 1845, p. 172, 1845; 
Lesquereux, Proc. U. S. Nat. Mus., vol. x, p. 44, 1887. 
Pleistocene?: Wythe ville, Virginia. 
Acer, branches of, Lx. Proc. U. 8. Nat. Mus., vol. xi, p. 15, 1888. 

Miocene: John Day Valley, Oregon. 
Acer, fruits of, Lx. Proc. U. S. Nat. Mus., vol. xi, p. 15, pi. vi, f. 2, 3; 
pi. vii, f. 2, 1888. 
Miocene: John Day Valley, Oregon. 
Acer, fruit of, Dn. Trans. Roy. Soc. Canada, vol. viii, sec. iv, p. 87, 
f. (in text) 20, 1890. 
Eocenet: Stump Lake, British Columbia. 
Acer sp., Lx. Ann. Kept. U. S. Geol. and Geogr. Surv. Terr., p. 286, 
1871 [1872]. [Not afterwards mentioned by Lesquereux.] 
Eocene f: Barrell Springs, Wyoming. 
Acer sp., Lx. Cret. and Tert. Fl., p. 181, pi. xxxvi, f. 7, 8, 1883. 

Green River group : Florissant, Colorado. 
Acer sp., Lx. Mem. Mus. Comp. Zool., vol. vi, no. 2, p. 61 (app.), 1878. 
Miocene: Oregon Creek, 20 miles north of Chalk Bluffs, California. 

ACERXPHYLLTTM Fontaine. Potomac FL, p. 320, 1889. 
Aceriphyllum aralioides Font. Potomac Fl., p. 321, pi. clxiii, f. 8, 
1889. 
Potomac formation: Virginia. 
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ACERATES Nilsson. Act. Ac. Holm., p. 345, 1831. 
Acerates sp., HoUick in Newby., Fl. Amboy Clays, p, 124, pi. xxxii, 
f.l75 xli,f.4,5,1896[1896]. 
Amboy clay: South Amboy, New Jersey. 

ACERITES Viviani. Mem. Soc. Geol. d. France, vol. i, p. 131, 1833. 
Acerites menispermifolia Lx.=Meuisper mites menispermifolia. 
Acerites mnltdformis Lx. Fl. Dak. Or., p. 156, pi. xxxiv, f. L-9, 1892. 

Dakota group: Kansas. 
Acerites negundifolium Dn. Trans. Eoy. Soc. Canada, vol. viii, sec. 
iv, p. 86, f. (in text) 19, 1890. 

Eocene!: Stump Lake, British Columbia. 
Acerites pristinus Xewby. Later Extinct Flora, p. 15, 1868 ; III. Cret. 
and Tert. PL, pi. v, f. 4, 1878. 

Dakota group : Blackbird Hill, Nebraska. 

ACORUS Linneaus. Gen. ed., i, p. 104, 1737. 

Acorus afELnis Lx. Ann. Rep. U. S. Geol. and Geogr. Surv. Terr., p. 
410, 1873 [1874]. [Not afterwards recognized.] 
Green River group!: Florissant, Colorado. 
Acorus brachystachys Heer. K. Sven. Yetenskaps-Akad. Hand!., 
vol. viii, no. 7, p. 51, pi. viii, f. 7, 8, 1870 [in Fl. Foss. Arct. ii, abt. 
iii, 1871]; Lx., Ann. Rept. U. 8. Geol. and Geogr. Surv. Terr., p. 288, 
1871 [1872]; Tert. FL, p. 105, pL xiv, f. 12-16, 1878. 
Denver group ! : Sedalia, Colorado. 
Laramie group !: Carbon, Wyoming. 
Acorus calamus L. Lesquereux, Am. Journ. ScL, vol. xxvii, p. 365, 
1859. 
Pleistocene: Banks of Mississippi River near Columbus, Ken- 
tucky. 

ACROSTICHOPTERIS Fontaine. Potomac FL, p. 106, 1889. 
Acrostichopteris cyclopteroides Font. Potomac FL, p. 109, pi. xciv, 
f. 8, 1889. 
Potomac formation: Near Dutch Gap Canal, Virginia. 
Acrostichopteris densifolia Font. Potomac FL, p. 107, pi. xciv, f. 
4; clxx, f. 11; clxxi, f. 2,6; clxxii, f. 13, 1889. 
Potomac formation: Baltimore, Maryland; Dutch Gap Canal, 
Virginia. 
Acrostichopteris longipennis Font. Potomac FL, p. 107, pL clxx, 
f. 10; clxxi, f. 1, 5, 7, 1889. 
Potomac formation : Baltimore, Maryland. 
Acrostichopteris parcelobata Font. Potomac FL, p. 108, pL xciv, f. 
6, 7, 11, 14, 1889. 
Potomac formation: Dutch Gap Canal, and near Potomac Run, 
Virginia. 
Acrostichopteris parvifolia Font. Potomac FL, p. 108, pi. xciv, f. 5, 
9,10,12; clxxi, f. 3, 4; clxxii, f. 14, 1889. 
Potomac formation: Baltimore, Maryland; Dutch Gap Canal, 
Trents Beach, Virginia. 
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ACROSTICHUM Linnaeus. Gen. PL, p. 322, 1737. 
AcrostichTim craBsifolimn Font. Potomac FL, p. 105, pi. xvi, f. 7, 
1889. 
Potomac formation : Fredericksburg, Virginia. 

AcrostichTixn hesperium Newby. Proc. U. S. Nat. Mus., vol. v, p. 503, 
1882 [1883]. 
Eocene: Green Kiver, Wyoming. 

ADIANTITES Goppert. Syst. Filic. Foss., p. 216, 1836. 
Adiantites gracillixnus Lx. Gret. and Tert. FL, p. 137, pi. xxi, f. 8, 
1883. 
Green River group: Florissant, Colorado. 
Adiantites Klipsteini (Dunk.) Brongn. = Glo^sozamites Klipsteini. 

Adiantites prselongas Dn. Trans. Roy. Soc. Canada, vol. i, sec. iv, 
p. 25, pi. V, f. 19, 1882 [1883]. 
Upper Cretaceous: Baynes Sound, Vancouver Island, Nanaimo. 

2ISCTJLOPU y LLITM Dawson. Trans. Roy. Soc. Canada, 2d ser., 

vol. i, sec. iv, p. 149, 1895-96. 
2]8Culophyllum hastingense Dn. Trans. Roy. Soc. Canada, 2d ser., 

vol. i, sec. iv, p. 149, pi. viii, f. 16, 1895-96. 
Eocene: Burrard Inlet, British Columbia. 

2ISCTJLI7S Linnaeus. Syst., ed. ii, p. 22, 1740. 
2]8Ctilu8 antiquuB Dn. Rept. on Geol. and Res. near Forty-ninth 
Parallel, appen. A, p. 330, pi. xvi, f. 8, 9, 1875. 
Bad Lands: West of Woody Mountain, Canada. 
Aleurites eoceneca Lx.=Grewiopsis eocenica. 

A TiT A NTHOPHYLLTTM Dawson. Trans. Roy. Soc. Canada, vol. 

viii, sec. iv, p. 88, 1890 [1891]. 
Alianthophyllum incertnm Dn. Trans. Roy. Soc. Canada, vol. viii, 

sec. iv, p. 88, f. (in text) 25, 1890 [1891]. 
Eocene!: Tranquille River, British Columbia. 

ALIANTHUS Desfontaines. Act. Ac. Paris, p. 265, 1786. 
Alianthus longe-petiolata Lx. Cret. and Tert. Fl., p. 197, pi. xl, 
f. 6, 7, 1883. 
Green River group: Uinta County, formerly but wrongly called 
Randolph County, Wyomiug. 
Alianthus ovata Lx. Cret. and Tert. Fl., p. 254, pi. li, f. 7, 8, 1883. 
Miocene: Bridge Creek, Oregon. 

ALICMACITES Saporta. Ann. sci. nat. Bot., 4th ser., vol. xvii, p. 

228, 1862. 
Alismacites dakotensia Lx. FL Dak. Gr., p. 37, pi. ii, f. 10, 1892. 
Dakota group: Kansas. 
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ALNITES Goppert. De Floribus ia Statu Fossili : Kova Acta Acad. 

Caes. Leop., vol. xviii, pt. 3, p. 664, p. 20 of repriut, 1837. 
Alnites cnrta Dn. Trans. Boy. Soc. Canada, vol. viii, sec. iv, p. 86, f. 
(in text) 18-180, 1890 [1891]. 
Eocene!: North Fork Similkameen liiver, British Colambia. 
Alnites crassus Lx. Geol. and Nat. Hist. Survey Minn., vol. iii, p. 13, 
pi. B, f. 4, 1893. 
Dakota group; New Ulm, Minnesota. 
Alnites grandifolia Newby. Later Extinct Floras, p« 9, 1868; Ilia. 
Oret. and Tert. PL, pi. iv, f. 2, 1878. 
Dakota group: Nebraska. 
Alnites inaequilateralis Lx. = A1uub insBquilateralis. 
Alnites insigniB Du. Trans, lioy. Soc. Canada, vol. i, sec. iv, p. 28, 
pi. viii, f. 38, 1882 [1883]. 
Upper Cretaceous: Nanaimo. 
Mill Creek series: Mill Creek f. 
Alnites quadrangularis Lx. = Hamamelites quadrangularis. 

ALNUS Gaertner. Fr. and Sem., vol. ii, p. 54, pi. 90, 1791. 
Alnus alaskana Newby. Proc. U. S. Nat. Mus., vol. v, p. 609, 1882 
[1883]. 
Eocene!: Kootznahoo Archipelago, Aliiska. 
Alnus carpinifolia Lx. Bull. Mus. Comp. Zool., vol. xvi, p. 46, 1888. 

Denver group: Golden, Colorado. 
Alnus carpinioides Lx. Cret. and Tert. Fl., p. 243, pi. 1, f. 11, pi. li, 
f. 4, 4a, 6, 1883. 
Miocene: Bridge Creek, Oregon. 
Alnus cordata Lx. Cret. and Tert. FL, p. 161, 1883. 

Green Eiver group: Florissant, Colorado. 
Alnus corrallina Lx. Cret. and Tert. FL, p; 243, pi. li, f. 1-3, 1883. 

Miocene: Corrall Hollow, California; John Day Valley, Oregon. 
Alnus corylifblia Lx. Proc. U. S. Nat. Mus., voL v., p. 446, pL vii, £ 
1-4, 1882 [1883]. 
Eocene!: Cook Inlet, Alaska. 

Alnus grandiflora Newby. Proc. U. S. Nat. Mus., vol. v, p. 509, 1882 
[1883]. 
Eocene!: Cook Inlet, Alaska. 
Alnus Grewiopsis Ward. Bull. U. S. Geol. Surv., no. 37, p. 30, pL 
xiv, f. 1, 1887. 
Lai aniie group: Hodges Pass, Wyoming. 
Alnus ina&quilateralis Lx. Cret. and Tert. FL, p. 151, 1883. 

Alnites inasquilateralis Lx. Bull. U. S. Geol. and Geogr. Surv. Terr., vol. i, p. 
381, 1875 [1876] ; Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 307, 1874 
[1876] ; Tert. FL, p. 141, pi. Ixii, f. 1-4, 1878. 
Green River group: Alkali Station, Wyoming. 
Alnus kanseana Lx.=: Hamamelites kansaseanus = Quercus kanseana. 
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Alnus Kefersteinii (Gopp.) TJug, Lesquereux, Ann. Bept. IT. S. GeoL 
and Geogr. Surv. Terr., p. 292, 1871 [1872J; Tert. Fl., p. 140, pi. xviii, 
f. 6-8; Ixiv, f. 11, 1878; Heer., Fl. Foss. Alask., p. 28, pi. iii, f. 7, 8, 
1869. 

Alnitca Kefersteinii Gupp. De Floribiis in Statu Fossili, p. 564, pi. xli, f. 
1-7, 1837. 
Eocene I: Alaska. 

Miocene: John Day Valley, Oregon; Sbasta County, California. 
Alnus Kefersteinii (Gopp.) var. Heer. Fl. Fobs. Alask.: K. Sv. 
Vetenskaps-Akad. Handl., vol. viii. No. 4, p. 28, pi. v, f. 9, 1869. [In 
Fl. Foss. Arct., ii, abt. ii, 1871.] 
Eocene?: Port Graham, Alaska. 
Alnns rubra Bong. Knowlton. Journ. Geol., vol. iii, p. 532, 1895. 

Inter-glacial: Muir Glacier, Alaska. 
Alnus rugosa Lx. Bull. Mus. Comp. Zool., vol. xvi, p. 45, 1888. 

Denver group: Golden, Colorado. 
Alnus serrata Newby. Later Extinct Floras, p. 55, 1868. 

Fort Union group: Yellowstone liiver, Montana and Dakota. 
Alnus sp., Penhallow. Trans. Roy. Soc. Canada, 2d ser., vol. ii, sec. iv, 
p. 70, 1896. 
Pleistocene : Scarboro Heights, Ontario. 

AMELANCHIER Medicus. Phil. Bot., i, p. 155, 1789. 
Amelanchier canadensis (L.) Medic, var. rotnndifolia (Mx.) T. & G. 
HoUick, Bull. Torr. Bot. Club, vol. xix, p. 331, 1892. 

Miocene! : Bridgeton, New Jersey. 
Amelanchier typica Lx. Cret. and Tert. FL, p. 198, pi. xL, f. 11, 1883. 

Green River group : Florissant, Colorado. 
Amelanchier typica var. Lx. Bull. Mus. Comp. Zool., vol. xvi, p. 57, 
1888. 

Denver group: Golden, Colorado. 
Amelanchier similis Newby. Later Extinct Floras,p. 48, 1868; 111. 
Cret. and Tert. PL, pi. xxv., f. 6, 1878. 

Fort Union group: Yellowstone River, Montana. 
Ament of Conifer (a) Font. Potomac FL, p. 225, pL cxxxvi, f. 2, 1889. 

Potomac formation : Near Brooke, Virginia. 
Ament of Conifer (b) Font. Potomac FL, p. 225, pi. cxxxvi, f. 3, 1889. 

Potomac formation: Near Brooke, Virginia. 
Ament of Conifer (c) Font. Potomac FL, p. 226, pi. cxxxvi, f. 4, 1889. 

Potomac formation: Near Brooke, Virginia. 
Ament of Conifer (d) Font. Potomac FL, p. 226, pi. cxxxvi, f. 5, 1889. 

Potomac formation : Near Cherry Hill Station, Virginia. 
Ament of Conifer (e) Font. Potomac FL, p. 226, pi. cxxxv, f. 7, 1889. 

Potomac formation : Near Brooke, Virginia. 
Ament of Conifer (f) Font. Potomao FL, p. 227, pL cxxxvi, f. 8, 1889. 

Potomac formation : Near Brooke, Virginia. 
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Ament of Angiosperm? Font. Potomac Fl., p. 272, pi. cxxxv, f. 16, 
1889. 
Potomac formation : Near Dutch Gap Ganal, Virginia. 

AMFELOPHYLLIJM Lesquereiix. Bull. U. S. Oeol. and Geogr. 

Surv. Terr., yol. i, p. 395, 1875 [1876]. 
Ampelophyllum attennatnm Lx. Bull. U. S. Geol. and Geogr. Snrv. 
Terr., vol. i,p.396, 1876 [1876]; Ann. Kept. U. S. Geol. and Geogr. 
Surv. Terr., p. 354, pi. ii, f. 3, 1874 [1876]. 
Dakota group : Fort Barker, Kansas. 
Ampelophyllum firmum Lx. Bull. U. S. Geol. and Geogr. Surv. Terr., 
vol. i, p. 396, 1875 [1876]. 
Dakota group: Kansas. 
Ampelophyllum ovatum Lx. Ann. Bept. U. S. Geol. and Geogr. Surv. 
Terr., p. 355, 1874 [1876]. 

Celtis f ovata Lx. Cret. FL, p. 66, pi. iv, f. 2, 3, 1874. 
Popnlites ovata Lx. Am. Journ. Sci., vol. xlvi, p. 94, 1868. 

Dakota group: Decatur, Nebraska. 

AMPELOPSIS Micbaux. Fl. Bor. Am., vol. i, p. 159, 1803. 
Ampelopsis tertiarla Lx. Ann. Kept. U. S. Geol. and Geogr. Surv. 
Terr. 1871, suppl., p. 7, 1871 [1872] 5 Tert. Fl., p. 242, pi. xliii, f. 1, 1878. 
Green Kiver group: Green Biver Station, Wyoming. 

AMYGDALUS (Tournefort) Linnaeus. Syst., ed. i, 1735. 
Amygdalus gracilis Lx. Oret. and Tert. Fl., p. 199, pi. xl, f. 12-15; pL 
xUv,f.6,1883. 
Green River group: Florissant, Colorado; Uinta County, formerly 
but wrongly called Randolph County, Wyoming. 

AJUDHOMEDA Linneeus. Syst., ed. i, 1735. 

Andromeda acuminata Lx. Bull. U. S. Geol. and Geogr. Surv. Terr., 
vol. i, p. 393, 1875 [1876]. 
Dakota group: Kansas. 
Andromeda afELnis Lx. Ann. Rept. XT. S. Geol. and Geogr. Surv. 
Terr., p. 348, 1874 [1876] ; Cret. and Tert. Fl., p. 60, pi. ii, f, 5, 1883. 
Livingston beds: Bozeman coal field. 
Laramie group : Bozeman coal field. 

: Las Animas, Colorado. 

Andromeda crassa Lx. Proc. U. S. Nat. Mus., vol. xi, p. 16, 1888. 

Miocene: John Day Valley, Oregon. 
Andromeda cretacea Lx. Fl. Dak. Gr., p. 117, pi. xvii, f. 17, 18; pL 
xxiv, f. 5, 1892. 
Dakota group: Kansas. 
Andromeda delicatula Lx. Cret. and Tert. Fl., p. 175, pi. xxxiv, £ 
10, 11, 1883. 
Green River group: Uinta County formerly, but wrongly called 
Randolph County, Wyoming. 
Andromeda dubia Lx. Am. Journ. Sci., vol. xxvii, p. 364, 1859; Geol. 
Tenn., p. 428, pi. K, f. 5, 1869. 
Pleistocene f: Somerville, Fayette County, Tennessee. 
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Andromeda flexuosa Newby. Fl. Amboy Clays, p. 121, pU xxxiv, f. 
1-5, 1896 [1896J. 
Amboy clay: Woodbridge, Sayreville, New Jersey. 
Andromeda G-rayana Heer. Neue Denkschr., vol. xxi, p. 7, pi. i, f. 
7-9, 1865; Lesqnereox, Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., 
p. 271, 1871 [187215 Tert. Fl., p. 234, pi. 11, f. 4, 1878. 
Eocenef: Port Graham, Alaska;? Bozeman coal field, Montana; 
Burrard Inlet, British Columbia. 
Andromeda latifolia Newby. Fl. Amboy Clays, p. 120, pi. xxxiii, f. 
6^10; xxxiv, f. 6-11; xxxvi, f. 10, 1895 [1896]. 
Amboy clay: Woodbridge, Sayreville, New Jersey. 
Andromeda linearifolia Lx. Proc. U. S. Nat. Mas*, vol. x, p. 42, 
pi. iii, f. 2, 3, 1887. 
Denver beds: Silver ClifF, Colorado. 
Andromeda linifolia Lx. Fl. Dak. Gr., p. 118, pi. Iii, f. 5, 1892. 

Dakota groap : Kansas. 
Andromeda novas-csesarese Hollick in Newby. Fl. Amboy Clays, 
p. 121, pi. xlii, f. 9-12, 28-31, 1895 [1896]. 
Amboy clay : New Jersey. 
Andromeda Parlatorii Heer. Phyll. Cr^t. d. Nebr., p. 18, pi. i, f. 5, 
1866; Lx., Cret. FL, p. 88, pi. xxiii, f. 6,7; pi. xxviii, f. 15; Fl. Dak. 
Gr., p. 115, pi. xix, f. 1, pi. Iii, f. 6, 1892. 

Pmnusf Parlatorii Lx. Am. Joum. Set., vol. xlvi, p. 102, 1868. 
Dakota group : Kansas, Nebraska, and New Ulm, Minnesota. 
Cretaceous: Sea Cliff, Long Island. 
Amboy clay : New Jersey. 
Andromeda Parlatorii longifolia Lx. Fl. Dak. Gr., p. 116, pi. Ixiv, 
f. 19, 1892. 
Dakota group: Kansas. 
Andromeda Pfafllana Heer. Fl. Foss. Arct., vol. vi, abt. 2, p. 79, 
pi. XXV, f. 6; pi. xxxviii, f. 5-7; pi. xliv, f. 12, 1882; Lx., Fl. Dak. Gr., 
p. 116, pL xviii, f. 7,8; pi. Iii, f. 7, 1892. 
Dakota group : Kansas. 
Andromeda protogaoa Ung. Denkschr. Wien. Akad., vol. ii, p. 173 
[43], pi. xliv, [xxiiij, f. 1-9, 1850; Lx., Proc. TJ. S. Nat. Mus., vol. xi, 
p. 20, 1888. 
Eocene?: Cherry Creek, Oregon. 
Andromeda reticulata? Ett. Tert. Fl. Hftring: Abhandl. k. k. geol. 
Beicbsan., vol. ii, abt. iii, p. 65, pi. xxii, f. 9, 10, 1853; Lx., Ann. 
Rept. U. S. G«ol. and Geogr. Surv. Terr., p. 296, 1871 [1872]. [Not 
afterwards recognized by Lesqnereux.] 
Laramie t: 6 miles above Spring Canyon, Montana. 
Andromeda rhomboidalis Lx. Cret. and Tert. Fl., p. 176, 1883. 

Green River group: Florissant, Colorado. 
Aadromeda Snowii Lx. Fl. Dak. Gr., p. 117, pi. xvii, f. 16, 1892. 
Dakota group: Kansas. 
Bull. 162 3 
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Andromeda tentiinervis Lx. Fl. Dak. Or., p. 116, pi. xxxviti, f. 7, 1892. 

Dakota groap: Kansas. 
Andromeda vaccinifolise aflSnis Lx. Am. Joum. Sci., vol. xxvii, p. 
364, 1859; Geol. TenD., p. 428, pi. K. f. 4a, 46, 1869. 

Pleistocene?: Somerville, Fayette County, Tennessee. 
Andromeda Wardiana Lx. Fl. Dak. Or., p. 119, pi. Ixiv, f. 17, 1892. 

Dakota group: Kansas. 
Andromeda sp., Lx. Ann. Bept. U. S. OeoL and Oeogr. Surv. Terr., 
1871, suppl., p. 9, 1871 [1872]. [Not afterwards mentioned.] 

Montana group?: Point of Bocks, Wyoming. 
Andromeda sp., Lx. Report on Glays in N. J., p. 28, 1878. 

Amboyclay: Washington, New Jersey. 
Andromeda sp., Lx. Bept. on Olays in N. J., p. 29, 1878. 

Amboy clay: South Amboy, New Jersey. 

ANEMIA Swartz. Syn. Fil., p. 165, 1806. 

Anemia stricta Newby. Fl. Amboy Olays, p. 38, pi. iii, f. 1, 2, 1895 
[1896]. 
Amboy clay: Woodbridge, New Jersey. 
Anemia subcretacea (Sap.) Oard. and Ett. Monog. Brit. Eoc. Fl., 
vol. i, pt. ii, p. 45, pi. viii; pi. ix, 1880. 

Aspleniam suboretaceam Sap. Fl. Foes. S^zannOi Mem. Soc. G6ol. France, 

dd ser., vol. viii, p. 315, pi. xxiii, f. 4, 1868. 
Qymnogiamma Haydenii Lx. Ann. Rept. U. S. Qeo\, and Geog. Snrv. Terr., p. 

295, 1871 [1872] ; Tert. Fl., p. 59, pi. iv, f. 1-3, 1878. 
t LathrsBa argnta Lx. Am. Jonm. Soi., vol. xlv, p. 207, 1868. 
Aw^ittift sp., Kn. Bnll. Oeol. Soc. Am., vol. viii, p. 145, 1897. 

Fort Union: Black Buttes, Wyoming. 
Anemia sp., Kn. Bnll. Oeol. Soc. Am., vol. viii, p. 134, 1897. 
Fort Union: Lightning Creek, Converse County, Wyoming. 

ANaiOPTERIDIUM Scbimper. Pal. Y^g., vol. i, p. 602, 1869. 
Angiopteridimn amicnlatnm Font. Potomac Fl., p. 113, pi. vii, f. 
8-11; xxviii, f. 1, 1889. 
Potomac formation: Fredericksburg, Potomac Run, Virginia. 
Angiopteridimn canmorense Dn. Trans. Boy. Soc. Canada, vol. x, 
sec. iv., p. 83, f. (in text) 2, 1892. 
Kootanie: Canmore, British Columbia. 
Knoxville beds: Tehama County, California. 
Horsetown beds: Tehama County, California. 
Angiopteridimn densinenre Font. Potomac Fl., p. 115, pi. xxix, 
f. 4, 1889. 
Potomac formation: Fredericksburg, Virginia. 
Angiopteridimn dentatnm Font. Potomac FL, p. 117, pi. xxx, f. 7-8, 
1889. 
Potomac formation : Fredericksburg, Virginia. 
Angiopteridimn ellipticnm Font. Potomac Fl., p. 114, pi. xxix, f. 3, 
1889. 
Potomac formation: Fredericksburg, Virginia, 
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Angiopteridimn nenrosum Font. Potomac Fl., p. 114, pi. xxix, f. 2, 
1889. 
Potomac formation : Fredericksburg, Virginia. 
Knoxyille beds: Tehama County, Oalifornia. 
Angiopteridimn oregonense Font. In Stanton, Bull. U. S. Geol. 
Surv., no. 133, p. 22, 1895 [1896]. Nomen nudum. 
Horsetown beds: Eiddles, Oregon. 
Angiopteridium ovatnm Font. Potomac Fl., p. 115, pi. xxix, f. 6, 7, 
1889. 
Potomac formation : Fredericksburg, Virginia. 
Angiopteridium pachsrphyllum Font. Potomac Fl., p. 115, pi. xxix, 
f. 5, 1889. 
Potomac formation: Fredericksburg, Virginia. 
Angiopteridium strictinerve Font. Potomac Fl., p. 116, pi. xxix, f. 
8, 9, 1889. 
Potomac formation : 'Fredericksburg, Virginia. 
Angiopteridimn strictinerve latifolium Font. Potomac Fl., p. 116, 
pi. XXX, f. 1, 5, 1889. 
Potomac formation: Fredericksburg, Virginia. 
Knoxville beds: Tehama County, California. 

ANISOPHTLLirM Lesquereux. Cret. Fl., p. 98, 1874. 
Anisophyllum semialatnm Lx. Cret. Fl., p. 98, pi. vi, f. 1^, 1874. 

Qneroas semialatns Lx. Am. Joum. Sci., vol. xlvi, p. 96, 1868. 

Dakota group: Beatrice, Nebraska. 
Anisophyllmn sp. Dn. Trans. Boy. Soc. Canada, vol. i, sec. iv, p. 28, 
pi. viii, f. 34, 1882 [1883]. 
Upper Cretaceous: Baynes Sound. 

ANOMALOPHTLLITES Watlet. Descr. PL Foss. d. Bassin d. 

Paris, p. 99, 1866. 
Anomalophyllites bridgetonensis Hollick. Bull. Torr. Bot. Club, 

vol. xxiv, p. 329, pis. 311-313, 1897. 
Miocene?: Bridgeton, New Jersey. 

ANOMOZAMITES Schimper. Pal. Y6g., vol. ii, p. 140, 1870. 
Anomozamites acutiloba? Heer. Fl. Foss. Arct., vol. iv, abt. 2, p. 
102, pi. xxiii, f. la; xxiv, f. 1-3; xxv, f. 9; xxvii, f. 3b, 1876; Dn., Trans. 
Roy. Soc. Canada, vol. iii, sec. iv, p. 7, pi. i, f. 7, 1885 [1886]. 
Kootanie: Near Canmore, British Columbia. 
AnomosiuniteB angnstifolius Font. Potomac Fl., p. 167, pi. xxx, f. 
2, 3, 1889. 
Potomac formation: Fredericksburg, Virginia; Baltimore, Mary- 
land. 
Anomozamites Virginians Font. Potomac FL, p. 168, pi. xxx, f. 4; 
xxxi, f. 3, 1889. 
Potomac formation : Near Potomac Enn and near Telegrapli Sta- 
tion, Virginia. 
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Anomozaxnites sp., Dn. Trans. Roy. Soc. Canada, vol. x, sec. iv, p. 

91, 1892 [1893]. 
Kootauie : Martin Brook, British Columbia. 

ANONA LinnsBus. Syst., ed. i, 1735. 

Anona cretacea Lx. Cret. and Tert. FL, p. 77, 1883. 

Dakota group : Glasco, Kansas. 
Anona robusta Lx. Cret. and Tert. Fl., p. 124, pi. xx, f. 4, 1883. 

Laramie group!: Golden, Colorado. 

ANTHOLITHES Brongniart. M^m. d. Mus. d'Hist. Kat., vol. viii, 

p. 238, 1822. 
Antholithes amiBSOB Heer. Fl. Foss. Arct, vol. i, p. 139, pi. xxiii, 
f. 12, 1868. 
Miocene?: Mackenzie Eiver. 
Antholithes amoenus Lx. Cret. and Tert. FL, p. 203, pi. xxxiv, f. 
13-15, 1883. 
Green Kiver group: Florissant, Colorado. 
Antholithes horridus Dn. Trans. Eoy. Soc. Canada, vol. iii, sec. iv, 
p. 7, 1885 [1886]. 

Carpolithes horridus Dn. Trans, op. oit., vol. i, sec. iv, p. 21, pi. i, f. 3, 3a, 36, 
1882 [1883]. 
Upper Cretaceous: Pine Jiiver, Northwest Territory. 
Eootanie: North Fork Old Man River, British Columbia. 
Antholithes improbus Lx. Cret. and Tert. FL, )>. 204, pi. xl, f. 20, 
21, 1883. 
Green Eiver group: Uinta, formerly erroneously called Randolph 
County, Wyoming. 
Antholithes obtnsilobns Lx. Cret. and Tert. Fl., p. 203, pi. xxxii, f. 
20, 1883. 
Green River group : Florissant, Colorado. 
Antholithes sp., Dn. Trans. Roy. Soc. Canada, vol. viii, sec. iv, p. 82, f. 
(in text) 11, 1890. 
Miocene?: Similkameen Valley, British Columbia. 
Antholithus G-uadimn-Ro88B Ward. Fifteenth Ann. Bept., U. S. 
Geol. Surv., p. 356, pi. iii, f. 7, 1895. 
Potomac formation : Mount Vernon, Virginia. 

AFEIBOPSIS Heer. Fl. Tert. Helv., iii, p. 37, 1869. 

Apeibopsis cyclophylla Lx. Fl. Dak. Gr., p. 180, pi. xxv, t 6, 1892. 

Dakota group: E^nsas. 
Apbibopsis? discolor Lx. Tert. FL, p. 259, pi. xlvi, f. 4-^7, 1878. 

KhamnaB discolor Lx., p. p. Ann. Rept. U. S. Geol. and Geogr. 8nry. Terr., 
p. 398, 1872 [1873]. [See R. diBOolar.-\ 
Laramie group: Black Buttes, Wyoming. 

Apeibopsis G-andini Lx. Am. Journ. Sci., vol. xxxii, p. 368, 1861; 
Geol. Vt., vol. ii, p. 716, 139, 140, 1861. 
Brandon, Vermont. 
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Apeibopsis Heerii Lx. Am. Journ. Sci., vol. xxxii, p. 358, 1861; 
Geol. Vt., vol. ii, p. 715, f. 131, 132, 133, 1861. 
Brandon, Vermont. 

APOCYNOPHYLLI7M Unger. Gen. et. Sp. PI. Foss., p. 433, 1850. 
Apocynophyllum Scndderi Lx. Gret. and Tert. Fl., p. 172, pl. xlvA, 
f. 1-5, 1883. 
Green Eiver group : Alkali Station, Wyoming. 

Apocynophyllmn sordidmn Lx. Fl. Dak. Gr., p. 109, pl. Ixiv, f. 11, 
1892. 
Dakota groap: Kansas. 

AW ALT A (Tonrnefort) Linnseus. Syst., ed. 1, 1735. 
Aralia acerifolia Lx. Cret. and Tert. Fl., p. 232, pl. xUx, f. 5, 1883; 
op. cit., p. 265, pl. xlvB, f. 1. 
Fort Union groap : Bad Lands, Dakota. 
Miocene: Gbalk Blaffs, Galiforuia. 
Aralia angustiloba Lx. Mem. Mas. Gomp. Zool., vol. vi, no. 2, p. 22, 
pl. V, f. 4, 5, 1878. 
Miocene: Chalk Bluffs, Galifornia. 
Aralia berberidifolia Lx. Fl. Dak. Gr., p. 135, pl. xvi. f. 11, 1892. 

Dakota group : Kansas. 
Aralia concinna Newby.s Aralia Wellingtoniana. 
Aralia coriacea Vel. Fl. Bohm. Kreideform., Tbeil iii, p. 11, pl. i [xvi], 
f. 1-9; ii [xvii], f. 2, 1884; Hollick, Bull. Geol. Soc. Am., vol. 7, p. 13, 
1895. 
Cretaceous: Marthas Vineyard. 
Aralia concreta Lx. Bull. IT. S. Geol. and Geogr. Surv. Terr., vol. i, 
p. 394 1875 [1876]; Ann. Kept. U. S. Geol. and Geogr. Surv. Terr., p. 
349, pl. iv, f. 2-4, 1874 [1876], 

Aralia semiorbiculata Lx. Bnll. U. S. G«ol. and Geogr. Surv. Terr., vol. i, 
p. 394, 1875. 

Dakota group: Kansas. 
Aralia digitata Ward. Bull. U. S. Geol. Surv., no. 37, p. 62, pl. 
xxvii, f. 3, 5; pl. xxviii, f. 1, 1887; Lx., Proc. U. S. Nat. Mus., vol. xi, 
p. 20, pl. xi, f. 4, 1888. 

Fort Union group : Clear Creek, Montana. 

Eocene?: Cherry Creek, Oregon. 
Affliifl dissecta Lx. Cret. and Tert. Fl., p. 176, pl. xxxv, 1883. 

Green Biver group : Florissant, Colorado. 
Aralia dubia Font. = Aralia Fontainei. 
Aralia Fontainei nom. nov. 

Aralia dnbia * Font. Potomac Fl., p. 314, pl. clvii, f. 1, 7, 1889. 
I'Aralia dubia Font., 1889. Preoccupied by A. dubia (Ett.) Sch., Pal. Vdg., 
iii, 35, 1874.] 
Potomac formation : Deep Bottom, Virginia. 
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Aralia formosa Heer. Kieide-Flora v. Moletein, p. 18, pi. Tin, f. 3, 
1869; cf. Lx., Oret. and Tert. Fl., p. 60, pi. xi, f. 3,4, 1883; Fl. Dak. 
Gr., p. 131, 1892; Newby., Fl. Amboy Clays, p. 116, pi. xxii, f. 8, 1896 
[1896]. 

Dakota group: Morrisoii, Colorado. 

Amboy clay: South Amboy, New Jersey. 

Aralia ? gracilis Lx. Tert. Fl., p. 236, pi. xxxix, f. 1, 1878. 

Liqaidambar graoUis Lx. Ann. Bept. U. S. Geol. and Geogr. Surv. Terr.^ pi 
287, 1871 [1872]. 
Laramie?: Bridgers Pass, Wyoming. 

Aralia groenlandica Herr. Fl. Fobs. Arct., vol. vi, abt. 2, p. 84, pi. 
• xxxviii, f, 3; xxxix, f. 1 ; xlvi f. 16, 17, 1882 ; Lx., Fl. Dak. Gr., p. 134, 
pL liv, f. 1-3, 1892; Newby., FL Amboy Clays, p. 116, pi. xxviii, f. 4, 
1895 [1896]. 
Dakota group: Kansas. 
Amboy clay : Woodbridge, New Jersey. 
Cretaceous: Marthas Vineyard. 

Aralia lasseniana Lx. Proc. U. S. Nat. Mus., vol. xi, p. 28, pL xiv, 
f. 5, 1888. 
Miocene!: Lassen County, California. 
Eocene?: Lassen County, California. 
Aralia Looziaiia Sap. and Mar. M^m. Cour. Acad. Boy. de Belgique, 
vol. xli, p. 77, pi. xiii, f. 1^, 1878; Ward, Bull. U. S. GeoL Surv., no. 
37, p. 6, pi. xxvii, f. 2, 1887. 
Fort Union group: Clear Creek, Montana. 
Aralia macrophyUa Newby. Proc. U. S. Nat. Mus., vol. v, p. 613, 
1882 [1883]. 
Eocene: Green River, Wyoming. 
Aralia Masoni Lx. FL Dak. Gr., p. 133, pi. xv, f. 4, 1892. 

Dakota group : Kansas. 
Aralia nassaaensis Hollick. Bull. Torr. Bot Club, vol. xxi, p. 55j pi. 
174, f. 3, 7, 1894. 
Cretaceous: Brooklyn, New York. 
Aralia notata Lx. Tert. FL, p. 237, pi. xxxix, f. 2-4, 1878; Ward, Bull. 
U. S. Geol. Surv., no. 37, p. 60, pi. xxvii, f. 1 ; Proc. U. S. Nat. Mus., 
vol. xi, p. 40, pi. xvii, f. 1, 1888. 

Platanns dabia* Lx. Ann. Kept. U. S. Geol. and Geogr. Sarv. Terr., p. 406, 

1873 [1874]. 
[*Araila dubia. Preoccnpiod by A. duhia (Ett.) Sch., Pal. V^g. iii, 35, 1874.] 

Denver beds: Mount Bross and Golden, Colorado. 
Fort Union group: Elk Creek, Yellowstone National Park; Yel- 
lowstone River. 
Eocene?: Cherry Creek, Oregon. 
Aralia palmata Newby. FL Araboy Clays, p. 117, pi. xxxix, f. 6, 7; 
xl, f. 3, 1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
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Aralia patens Newby (MS8.). HoUick, Bull. Torr. Bot. Club, vol, xxi, 
p, 54, pi. 174, f. 4, 1894 J Newby., Fl. Amboy Clays, p. 117, pi. xxxviii, 
t 6, 1895 [1896]. 
Cretaceous : Glen Cove, Long Island. 
Amboy clay : Woodbridge, New Jersey. 
Aralia poljnnorpha Newby. Fl. Amboy Clays, p. 118, pi. xxxix, f. 1-5, 
1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
Aralia pungens Lx.=Artocarpus Lessigiana. 

Alalia qninquepartita Lx. Bull. U. S. Geol. Surv. Terr., vol. i, p. 
394, 1875 [1876] ; Ann. Kept. TJ. S. Geol. and Geogr. Surv. Terr., p. 302, 
1871 [1872] ; Newby., Fl. Amboy Clays, p. 115, pi. xl, f. 1, 2, 1895 [1896]. 
Dakota group : Fort Harker, Kansas. 
Amboy clay: Woodbridge, New Jersey. 
Aralia radiata Lx. Cret. and Tert. FL, p. 64, pi. vii, f. 2, 3, 1883. 

Dakota group: Kansas. 
Aralia rotondata Dn. Trans. Boy. Soc. Canada, vol. iii, sec. iv, p. 14, 
pi. iv, f. 5, 1885 [1886J. 
Mill Creek series: Mill Creek. 
Aralia rotundiloba Newby. Fl. Amboy Clays, p. 118, pi. xxviii, f. 5; 
xxxvi, f. 9, 1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
Aralia Saportana Lx. Bull. U. S. Geol. Surv. Terr., vol. i, p. 394, 
1875 [1876]; Ann. Eept. U. S. Geol. and Geogr. Surv. Terr., p. 350, 
pi. i, f. 2, 2a, 1874 [1876]; Cret, and Tert. FL, p. 61, pi. viii, f. 1, 2; 
pL ix, f. 1, 2, 1883. 
Dakota group: Kansas. 
Aralia Saportana deformata Lx. FL Dak. Gr., p. 131, pL xxiii, f. 1, 2, 
1892. 
Dakota group : Kansas. 
Aralia semiorbiculata Lx. = Aralia concreta. 

Aralia snbemarginata Lx. Cret. and Tert. FL, p. 63, 1883; Fl. Dak. 
Gr., p. 133, pi. XV, f. 3, 1892. 
Dakota group: Kansas. 
Aralia tenoinervis Lx. Cret. and Tert FL, p. 63, pi. vii, f. 4, 1883. 

Dakota group: Kansas. 
Aralia Towneri Lx. BulL U. S. Geol. and Geogr. Surv. Terr., vol. i, 
p. 394, 1875 [1876]; Ann. Kept. IT. S. Geol. and Geogr. Surv. Terr., p. 
349, pi. iv, f. 1, 1874 [1876] ; Cret. and Tert. FL, p. 62, pL vi, f. 4, 1883; 
FL Dak. Gr., p. 132, pi. xxiii, f. 3, 4; pL xxxi, f. 1, 1892. 
Dakota group: Kansas. 

Clay marl (Upper Cretaceous) : Cliffwood, New Jersey ( f ). 
Aralia transversinervia Sap. and Mar. Bev. Fl. Heers. Gelind., p. 79, 
pi, 12, f. 4; pL 14, f. 1, 1878; Hollick, Bull. Torr. Bot. Club., voL xxi, 
p. 54, pi. 176, f. 1, 18'»4. 
Cretaceous: Oak Neck, Long Island. 
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Aralia triloba Newby. Later Extinct Floras, p. 5S, 1868. 

Fort Unioii* group: Fort Clarke. 
Aralia tripartita Lx.=Sterculia tripartita. 

A^ftiia Wellingtoniana Lx. Fl. Dak. Gr., p. 131, pi. xxi, f. 1 ; pi. xxii, 
f. 2, 3, 1892; Newby, Fl. Amboy Clays, p. 114, pi. xxvi, f. 1, 1895 [1896 J. 
Aralia concinna Newby. Fl. Amboy Clays^ p. 114, 1895 [1896]. 
Dakota group : Kansas. 
Amboy clay: Woodbridge, New Jersey. 
Aralia Westoni Dn. Trans. Roy. Soc. Canada, vol. iii, sec. iv, p. 14, 
pi. iv, f. 6, 1886 [1886]. 
Mill Creek series : Mill Creek. 
Aralia Whitneyi Lx. Mem. Mus. Comp. ZooL, vol. vi, no. 2, p. 20. pi. v, 
f. 1, 1878. 
Miocene: Chalk Bluffs, California. 
Miocene?: John Day Valley, Oregon. 
Aralia Zaddachi ? Heer. Mioc. Bait. FL, p. 89, pi. xv, f. Ih, 1869 ; Lx., 
Mem. Mus. Comp. ZooL, vol. vi, p. 21, pi. v, f. 2, 3, 1878; Cret. and 
Tert. FL, p. 265, pi. xlv B, f. 8-9, 1883. 
Miocene: Table Mountain, Tulomne County, California. 
Aralia sp., Dn. Trans. Boy. Soc. Canada, vol. iii, sec. iv, p. 14, 1885 
[1886]. 
Mill Creek series: North Fork Old Man River. 
Aralia sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 133, 1897. 

Laramie: Lance Creek, Converse Connty, Wyoming. 
Aralia sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 133, 1897. 
Laramie: Lance Creek, Converse County, Wyoming. 

ARALI2]PH7LLirM Fontaine. Potomac Fl., p. 316, 1889. 
Aralisephyllum aceroides Font. Potomac Fl.,p. 319, pi. clvi, f. 11; 
clxii, f. 2, 1889. 
Potomac formation : Near Brooke, Virginia. 
Aralisephyllmn acutalobmn Font. Potomac Fl., p. 318, pi. clxiii, f. 2, 
1889. 
Potomac formation : Near Brooke, Virginia. 
Aralisephyllum magnifolium Font. Potomac FL, p. 318, pi. clix, f. 
9, 10, 1889. 
Potomac formation : Near Brooke, Virginia. 
Aralisephyllum obtnsilobum Font. Potomac Fl., p. 317, pi. clxiii, f. 
1, 4; clxiv, f,3, 1889. 
Potomac formation : Near Brooke, Virginia. 

Araliopsis sp., Lx. Rept. on Clay in N. J., p. 29, 1878 = f 
Amboy clay : Sayreville, New Jersey. 

ARAIJCARIA Jussien. Gen. PI., p, 413, 1789. 
Araucaria obtnsifolia Font. Potomac FL, p. 249, pi. Ixxxvi, f. 13, 
1889. 
Potomac formation : Trents Reach, Virginia. 
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Arancaria podocarpoides Font. Potomac Fl., p. 349, pi. Ixxxvi, f. 4, 
1889. 
Potomac formation : Near Brooke, Yirginia. 
Araucaria^spathnlata !Kewby. Later Extinct Floras, p. 10, 1868; 111. 
Oret. and Tert. PI., pi. ii, f. 5, 5a, 1878. 
Dakota group!: Sage Creek, Nebraska. 
Arauccuia zamioides Font. Potomac Fl., p. 250, pi. cxxi, f. 1, 1889. 
Potomac formation: Near Potomac Run, Virginia. 

ARAUCARIOXYLON Krause in Schimper. Pal. V^g., vol. ii, p. 380, 

1872, 
Arancariozylon virginianum Kn. Bull. XJ. S. Geol. Surv., no. 56, p. 
50,pl.vii,f.2-5,1888. 
Triassicf : Taylorsville, Virginia. 
Araucariozylon sp., Kn. Journ. Geol , vol. ii, p. 260, 1894. 
Lower Cretaceous: Black Hills, South Dakota. 

ARAUCARITES Presl. in Sternberg Vers., ii, p. 203, 1833. 
Araucarites aquiensis Font. Potomac FL, p. 264, pi. cxxxiii, f. 8-12, 
1889. 
Potomac formation : Near Brooke, Virginia. 

Araucarites ovatus Hollick. Trans. N. Y. Acad. Sci., vol. xvi, p. 128, 
pi. xii, f. 3a, 4, 1897. 
Clay marl (Upper Cretaceous) : Cliffwood, New Jersey. 

Arancarites virginicns Font. Potomac Fl., p. 263, pi. cxxxiv, f. 7, 
1889. 
Potomac formation : Trents Beach, Virginia. 

ARIS2IMA Martius. Flora, vol. xiv, p. 459, 1831. 
Ari88Bma cretacea Lx. Fl. Dak. Gr., p. 38, pi. xlvi, f. 1, 1891. 

Dakota group : Kansas. 
Arisasma? dubia Hollick. Trans. N. Y. Acad. Sci., vol. xvi, p. 130, pi. 
xii, f. 6, 1897. 
Clay marl (Upper Cretaceous) : Cliffwood, New Jersey. 
Arissema? mattewanense Hollick. Trans. N. Y. Acad. Sci , vol. xvi, 
p. 130, pi. xii, f. 7, 1897. 
Clay Marl (Upper Cretaceous): Cliffwood, New Jersey. 

ARISTOLOCHIA (Tournefort) Liunseus. Syst., ed. i, 1735. 
Aristolochia cordifolia Newby. Later Extinct Floras, p. 74, 1868. 

Fort Union group: Yellowstone Eiver, Montana. 
Aristolochia curvata Lx. Am. Journ. Sci., vol. xxxii, p. 359, 1861; 
Geol. Vt., vol. ii, p. 715, f. 135, 136, 1861. 
Brandon, Vermont. 
Aristolochia dentata (Heer) Lx.=Aristolochites dentata. 
Aristolochia obscura Lx. Am. Jour. Sci., vol. xxxii, p. 359, 1861; 
GeoL Vt., vol. ii, p. 715, f. 137, 138, 141, 1861. 
- Brandon, Vermont. 
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Aristolochia oeningensis Heer. Fl. Tert. Helv., vol. ii, p. 104, pi. 

c, f. lib, 1856; Lx., Am. Joam. Sci., vol. xxxii, p. 359, 1861; Geol. Vt^, 
vol. ii, p. 716, f. 134, 1861. 

Brandon, Vermont. 

ARISTOLOCHLZBPHTLLITM Fontaine. Potomac Fl., p. 322, 1889. 
Aristolochifiophylliun crassinerve Font. Potomac Fl., p. 322, pL 
clx, f. 3-6, 1889. 
Potomac formation : Near Brooke, Virginia. 

ARISTOLOCHITES Heer. Phyll. cr^t. d. Nebr.: M6m. Soc. helv. 

d. Sci. Nat., p. J H, 1866. 

Aristolochites dentata Heer. Phyll. cr^t. d. Nebr., p. 18, pi. ii, f. 1, 
2, 1866 ; Lx., Cret. Fl., p. 87, pi. xxx, f. 6, 1874. 

Aristolochia dentata Heer. Lesqnerenx, Cr^t. and Tert. FL, p. 59, 1883. 

Dakota group: Nebraska. 
Aristolochites infiindibiiliformis Lx. Bull. U. S. Oeol. and Oeogr. 
Surv. Terr., vol. i, p. 393, 1875 [1876], [Apparently not afterwards 
referred to.] 

ARTOCARPIDIITM Unger. Foss. FI.y. Sotzka, p.36: Denkschr. 

Wlen Akad, vol. ii, p. 254, 1850. 
Artocarpidiiun cretaceTixn £tt. Kreidefl. v. Niedersch., p. 251, pi. ii, 

f. 4, 1867 ; Lx., Fl. Dak. Gr., p. 86, pL 1, f. 7, 1892. 
Dakota group : Kansas. 
Artocarpidiam olmedisBfolium? Heer.=Oelastrinites artocarpidioides. 

ARTOCARFOPHYLLIJM Dawson. Trans. Eoy. Soc. Canada, 
vol. xi, sec. iv, p. 60, 1893 [1894]. 

ArtocarpophyllTixn occidentale Dn. Trans. Boy. Soc. Canada, voL 
xi, sec. iv, p. 60, pi. xii, f. 51 ; pi. xiii, f. 52, 1893 [1894]. 
Upper Cretaceous: Vancouver Island. 

ARTOCARPUS Forster. Char. Gen., p. 101, 1776. 
Artocarpus califomica Kn. Science, vol. xxi, p. 24, 1893. 

Auriferous gravels : Independence Hill, California. 
Artocarpus Lessigiana (Lx.) Kn. Science, v-ol. xxi, p. 24, 1893. 

Myricaf Lessigii Lx. Tert. FL, p. 186, pi. Ixiv, f. 1, 1878. 
Myricaf Lessigiana Lx., Ball. U. S. Geol. and Geogr. Snrv. Terr., vol. i. p. 386, 
1875 [1876] ; Ann. Rept. U. S. Geol. and Geogr. Sorv. Terr., p. 312, 1874 
[1876J. 
Aralia pungens Lx. Cret. and Tert. Fl., p. 123, pi. xix, f. 3, 4, 1883. 
Denver gronp : Golden, Oolorado. 
Laramie group : Coal Creek and Morrison, Colorado. 
Miocene?: John Day Valley, ? Oregon. 

ARUNDO (Tournefort) Linnaeus. Gen., ed. i, p. 19, 1737. 
Arnndo cretaceas Lx. = Pliragmiii.s cretaceas. 
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Amndo Gtd ypeili ? Miinst. in Lx. Ann. Bept. U. S. Qeol. and 
Geogr. Snrv. Terr., 1871, suppl., p. 5, 1871 [1872] ; Tert, FL, p, 86, pi. 
viii, f. 3-5, 1878. 
Green River gronp : Green River, Wyoming. 
Denver group : Silver Cliff, Colorado. 
Amndo? obtusa Lx. Bull. U. S. Geol. and Geogr. Surv. Terr., vol. 
i, p. 385, 1875 [1876]; Ann. Rept. U. S. Geol. and Geogr. Surv. Terr,, 
p. 311, 1874 [1876]; Tert. FL, p. 87, pi. viii, f. 9, 9c, 1878. 
Denver group: Golden, Colorado. 
Amndo reperta Lx. Bull. U. S. Geol. and Geogr. Surv. Terr., vol. i, 
p. 384, 1875 [1876]; Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., 
p. 311, 1874 [1876]. 
Green River group: Green River, Wyoming. 

A8IMINA Adanson. Fam. PL, vol. ii, p. 365, 1763. 
Aaimitia eocenica Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., 
p. 387, 1872 [1873]; Tert. FL, p. 251, pi. xliii, f. 5-8, 1878. 
Denver group : Golden, Colorado. 
Laramie group ! : Carbon, Wyoming. 
Aniiwit^ff triloba (L.) Don. Penhallow, BulL Geol. Soc. Am., voL i, p. 
323, 1890; HoUick, Bull. Torr. Bot. Club, vol. xix, p. 331, 1892. 
Pleistocene : Don River, Toronto. 
Miocene t: Bridgetou, New Jersey. 

ASPIDIOPH7LLUM Lesquereux. Ann. Rept. U. S. Geol. and 
Geogr. Surv. Terr., p. 361, 1874 [1876]. 

AspidiophyUum dentatum Lx. Cret. and Tert. FL, p. 88, 1883; FL 
Dak. Gr., p. 212, pi. xxxix, f. 1, 1892. 
Dakota group: Kansas. 

Aspidiophyllnm platanifolinm Lx. Cret. and Tert. FL, p. 88, pL ii, 
f. 4, 1883. 
Dakota group : Clay County, Kansas. 

Aspidiophyllnm trilobatum Lx. Ann. Rept. U. S. Geol. and G^ogr. 
Surv. Terr., p. 361, pi. ii., f. 1, 2, 1874 [1876]; Cret. and Tert. FL, p. 
87, pL xii, f. 1; pL xiii, f. 1-5; pi. xiv, f. 1, 1883. 
Dakota group: Kansas. 

Aspidium angustipinnatum Font.=:Dryopteris angustipinnata. 

Aspidium angustipinnatum montanense Fon t.= Dry opteris angustipin- 
nata montanense. 

Aspidium cystopteroides Font.=Dryopteris cystopteroides. 

Aspidium dentatum Font.=Dryopteri8 dentata. 

Aspidium Dunkeri (Schimp.) Font.=Cladopblebis Dunkeri. 

Aspidium ellipticum Font. = Dry opteris elliptica. 

Aspidium "Fisheri" Heer. Lesquereux (1870)=Lastrea intermedia. 

Aspidium fredericksburgense Font.=Dryopteris fredericksburgense. 

Aspidium goldianum Lx.=Lastrea gokliana. 

Aspidium beteropbylla Font. = Dry opteris heteropbylla. 
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Aspidiam'Eennerleyi Newby=Dryopteri8 Eennerleyi. 
Aspidium Lakesii (Lx.) Kn.rrDryopteris arguta. 
Aspidium macrocarpum Font.=Dryopteri8 macrocarpa. 
Aspidium microcarpum FoDt.=Dryopt6ri8 microcarpa. 
Aspidium monocarpum Font.=Dryopteris monocarpa. 
Aspidium montauense Foiit.=:Dryopteris montanense. 
Aspidium oblongifolium Font.=Dryopteris oblougifolia. 
Aspidium CErstedi Heer.=Dryopteri8 CErstedi. 
Aspidium parvifolium Foiit=:Dryopteri8 parvifolia. 
Aspidium pinnatifidum Font. = Dry opteris pinnatifida. 
Aspidium pulchellara Heer. Lesquereax (1870)=La8trea intermedia. 
Aspidium virginicum Font.=Dryopteris virginica. 

ASPLENIOPTERIS Fontaine. Potomac Fl., p. 117, 1889. 
Aspleniopteris adiantifolia Font. Potomac FL, p. 118, pi. xvi, f. 6, 
1889. 
Potomac formation : Fredericksburg, Virginia. 
Aspleniopteris pinnatifida Font. Potomac FL, p. 118, pi. xxii, f. 1-3, 
6, 7, 1889. 
Potomac formation: Fredericksburg, Virginia. 

ASFLENITES Goppert. Syst. Fil. Foss. : Nova Acta Acad. Gses. 

Leop. Nat. Our., vol. xvii, p. 277, 1836. 
Asplenites sp., Du. Trans. Eoy. Soc. Canada, 2d ser., vol. i, sec. iv, 

p. 142, pi. iv, f. 4, 1895-96. 
Eocene: Stanley Park, Vancouver, British Columbia. 

ASPLENIUM Linnaeus. Gen. PL, p. 322, 1737. 
Asplenium (Diplazium) Crossii nom. nov. 

Diplazinm MUllerif Heer. Lesquereux, Ann. Rept. U. S. Geol. and Geogr. 
Surv. Terr., p. 393, 1873 [1874] ; Tert. Fl., p. 55, pi. iv, f. 10, 10a, 1878. [Not 
Diplazium MUlleri Heer.] 

Denver group: Golden, Colorado. 
Asplenium alberttun Dn. Trans. Eoy. Soc. Canada, vol. iii, sec. iv, 
p. 11, pi. iii, f. 6, 1885 [1886]. 
Mill Creek series: Mill Greek. 
Aspleninm Dicksonianum Heer. Fl. Foss. Arct., vol. iii, pt. 2, p. 31, 
pi. i, f. 1-5, 1874; Lx., Fl. Dak. Gr., p. 24, pi. i, f. 1, la, 1891; Xewby, 
Fl. Amboy Clays, p. 39, pi. i, f. 6, 7; ii, f. 1-8; iii, f.'S, 1896. 
Amboy clay : Woodbridge, !New Jersey. 
Dakota group : Kansas. 

Kootanie: !N"ear Canmore; Coal Creek and !North Fork Old Man 
River, British Columbia. 
Asplenium (Diplazium) distans Heer. M<^m. I'Acad. Imp. d. Sci. St. 
Pet., series vii, vol. xxii [Beitrage Jura-Fl. Ost-Sib. u. Amurl.], 
p. 97, pi. xix, f. 5-7, 1876; Dn., Trans. Eoy. Soc. Canada, vol. iii, sec. 
iv, p. 5, pi. iii, f. 7, 1885 [1886]. 
Kootanie: !N'ear Canmore, British Columbia. 
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Asplenium dubium Font. Potomac FL, p. 109, pi. x, f. 9. 

Potomac formation : Fredericksburg, Virginia. 
Asplenium erosum (Lx.) n. comb. 

Pteris erosa Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., 1871, BuppL, 
p. 12, 1871 [1872] ; Tert. Fl., p. 53, pL iv, f. 8, 1878; Cret. and Tert. Fl., p. 
121, pi. xix, f. 1, 1883. 
Denver group: Golden, Colorado, etc. 

Asplenium Foersteri Deb. and Ett.f Die urwelt. Acrobryen: 
(Deukschr. Wien. Akad., vol. xvii, p. 193), p. 13, pi. ii, f. 4-7, 11, 1859; 
Newby., Fl. Amboy Clays, p. 41, pi. iv, f. 1-11, 1895 [1896]. 
Amboy clay: Woodbridge, South Amboy, !N"ew Jersey. 
Asplenium martinianum Dn. Trans. Eoy. Soc. Canada, vol. iii, sec. 
iv, p. 5, pi. i, f. 1, 1885 [1886]. 
Kootanie: Martin Creek, Anthracite, and l^orth Fork Old Man 
Eiver, British Columbia. 

Asplenium niobrara Dn. Trans. Boy. Soc. Canada, vol. i, sec. iv, p. 
20, pi. i, f. 1, 1882 [1883]. 
Peace Eiver: !N"orth west Territory. 
Asplenium subcretaceum Sap. = Anemia subcretacea. 
Asplenium tenerum Lx. Cret. and Tert. Fl., p. 221, pi. xlviA, f. 1, 
2,1883. 
Fort Union group: Bad Lands, Dakota. 
Asplenium subsimplez (Lx.) n. comb. 

Pteris snbsimplex Lx. Ann. Rept. U. S. Geol. and Geogr. Snrv. Terr., p. 392, 

1873 [1874] ; Tert. Fl., p. 52, pi. iv, f. 5-7, 1878. 
Pteris anceps Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 376, 1872 

[1873], 
Pteris nndnlata Lx. Bull. Mns. Comp. Zool., vol. xvi, p. 43, 1888. 
Osmnnda major Lx. Cret. and Tert. Fl., p. 121, pi. xviii, f. 5, 1883. 
Denver group: Golden, Sedalia, Colorado. 

Asplenium sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 140, 1897. 

Laramie f: North Fork Dutton Creek, Wyoming. 
Asplenium sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 133, 1897. 

Laramie: Lance Creek, Converse County, Wyoming. 

ATHROTAXOPSIS Fontaine. Potomac FL, p. 239, 1889. 
Athrotaxopsis ezpansa Font. Potomac Fl., p. 241, pi. cxiii, f. 5, 6; 
cxv, f. 2 J cxvi, f. 5; cxvii, f. 6; cxxxv, f. 15, 18, 22, 1889. 
Potomac formation: Near Potomac Bun, Trents Beach, Dutch 
Gap Canal, Virginia. 

Athrotaxopsis grandis Font. Potomac FL, p. 240, pi. cxiv, f. 1-3; 
cxvi, f. 1-4; cxxxv, f. 10, 1889. 
Potomac formation : Fredericksburg and near Brooke, Virginia. 
Athrotaxopsis pachyphylla Font. Potomac FL, p. 242, pL cxv, 
f. 1, 3; cxvii, f. 1, 3-5, 1889. 
Potomac formation: Dutch Gap Oanal, Virginia, 
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Athrotazopsis tennicaulis Font. Potomac Fl., p. 241,pl.cxiVyf. 4, 5; 
cxv, f. 4; cxvi, f. 6; cxvii, f. 2, 1889. 
Potomac formation : Fredericksburg and near Datch Gap Canal, 
Virginia. 

AZOLLOFH7LLIJM Penhallow. Trans. Roy. Soc. Canada, vol. viii, 

sec.iv, p. 77,1890[1891]. 
AzoUophyllum prixnsevuxn Penhallow in Dn. Trans. Hoy. Soc. 

Canada, vol. viii, sec. iv, p. 77, f. 2, 1890. 
Miocene!: Stump Lake, Similkameen Valley, British Columbia. 

BAIERA Braun. Flora, 1841, p. 33, 1841. [Not seen.] 
Baiera brevifolia Newby. Am. Journ. Sci., vol. xli, p. 199, pi. xiv, f. 
3, 1891. 
Kootanie: Great Falls, Montana. 
Baiexa foliosa Font. Potomac Fl., p. 213, pi. xciv, f. 13, 1889. 

Potomac formation : Near Dutch Gap Canal, Virginia. 
Baiera incnrvata Heer ? Fl. Foss. A ret., vol. vi, abt. ii, p. 45, pi. xiii, 
f. 6, 1882; Newby,, Fl. Amboy Clays, p. 60, pi. x, f. 6, 1895 [1896]. 
Amboy clay : Woodbridge, New Jersey. 
Baiera longifolia (Pom.) Heer. Fl. Foss. Arct., vol. iv, abt. i, p. 39, 
pi. viii, f. 6, 1877; Du., Trans. Roy. Soc. Canada, vol. iii, sec. iv, p. 
9, pi. ii, f. 5, 1885 [1886], 

Dioropterls longifolia Pomel. Bericht d. dentsch. Naturf. Gesell., 1847, p. 

339, 1847. 
Kootanie: Martin Creek, British Columbia. 

BAIEROPSIS Fontaine. Potomac FL, p. 205, 1889. 
Baieropsis adiantifolia Font. Potomac FL, p. 211, pL xcii, f. 8, 9; 
xciii, f. 1-3; xciv, f. 2, 3, 1889. 
Potomac formation: Fredericksburg, near Potomac Run, and near 
Telegraph Station, Virginia. 
Baieropsis adiantifolia minor Font. Potomac FL, p. 212, pL xciv, £ 
1, 1889. 
Potomac formation : Fredericksburg, Virginia. 

Baieropsis denticulata Font. Potomac FL, p. 210, pi. xciii, f. 7, 1889. 
Potomac formation : Near Dutch Gap Canal, Virginia. 

Baieropsis denticulata angustifolia Font. Potomac FL, p. 210, pL 
xcii, f. 7, 1889. 
Potomac formation : Near Brooke, Virginia. 

Baieropsis ezpansa Font. Potomac FL, p. 207, pL Ixxxix, £ 1, 3; 
xci, f. I'y xci, f. 2; xcii, f. 5, 1889. 
Potomac formation: Fredericksburg, Dutch Gap Canal, Trents 
Beach, Virginia. 
Baieropsis foliosa Font. Potomac FL, p. 209, pi. xciii, f. 4-6, 1889. 
Potomac formation : Near Brooke, White House Bluff, Virginia. 
Baieropsis longifolia Font. Potomac FL, p. 210, pi. xci, f. 6, 1889. 
PotomftT. formation : Near Telegraph Station, Virginia. 
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Baieropsis microphylla Font. Potomac Fl., p. 212, pi. xc, f. 6, 1889. 

Potomac formation: Fredericksburg, Virginia. 
Baieropsis plnripartita Font. Potomac FL, p. 208, pi. Ixxxix, f. 4; 
xc, f. 2-5; xci, f. 1, 3, 4, 7; xcii, f. 1, 2, 6, 1889. 
Potomac formation : Trents Eeach, Dutch Gap Oanal, Virginia. 
Baieropsis plnripartita minor Font. Potomac Fl., p. 208, pi. xci, 
f. 5; xcii, f. 3, 4, 1889. 
Potomac formation : Trents Eeach, Dutch Gap Canal, Virginia. 
Baieropsis sp., Dn. Trans. Eoy. See. Canada, vol. x, sec. iv, p. 87, 
1892. 
Kootanie: Anthracite, British Columbia. 

BANB3IA LinnsBUS. f. Suppl., p. 15, 1781. 

Banksia helvetica Heer. Fl. Tert. Helv., vol. ii. p. 98, 1856; Lx., 
Trans. Am. Phil. Soc, vol. xiii, p. 418, pi. xvi, f. 6, 1869. 
Eolignitic: Mississippi. 
Banksia pnsilla Vel. Fl. Boehm. Ereidefl., Theil ii, p. 7 [32], pi. 1 [ix], 
f. 14-17, 1883; Hollick, Trans. N. Y. Acad. Sci., vol. xvi, p. 132, pi. 
xiii, f. 7, 1897. 
Clay marl (Upper Cretaceous) : Cliffwood, New Jersey. 

BANB3ITES Saporta. £itudes sur la V^g^tation d. Sud-Est de la 

France, ^ Tfipoque Tertiaire, pt. i, p. 103, Paris, 1863. 
Banksites lineatns Lx. Cret. and Tert. Fl., p. 165, pi. xxxii, f. 21, 1883. 
Green River group: Florissant, Colorado. 

BATTHINIA LinnsBUS. Gen., ed. i, p. 126, 1737. 
Banhinia cretacea Newby. Bull. Torr. Bot. Club, vol. xiii, no. 5, p. 77, 
pi. Ivi, 1886; Fl. Amboy Clays, p. 91, pi. xliii, f. 1-4; xliv, f. 1-3, 
1895 [1896J. 
Cretaceous clays: New Jersey. 
Banhinia ? gigantea Newby. Fl. A.mboy Clays, p. 93, pi. xx, f. 1, 1895 
[1896J. 
Amboy clay: Woodbridge, l^ew Jersey. 

BENNETTITES Camithers. Trans. Linn. Soc, London, vol. xxvi, 

p. 681, 1868. 
Bennettites dacotensis McBride=Cycadeoidea dacotensis. 
Bennettites sp., Carruthers=Cycadeoidea marylaudica. 

BENZOIN Fabric. Enum. PI. Hort. Uelmst, 1763. 
Benzoin Masoni (Lx.) n. <:»mb. 

Lindera Masoni Lx. Fl. Dak. Gr., p. 96, pL zvili, f. 9, 10, 1892. 
Dakota group: Kansas. 
Bensoin antiquum ? Heer. Fl. Tert. Helv., vol. ii, p. 81, pi. xc, f. 1-8, 
1855; Lx., Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 379, 1872 
[1873]. [Not later mentioned by Lesquereux.] 

t: Golden, Colorado. 

Benzoin vennstnm (Lx.) n. comb. 

Lindera TennBta Lx. Fl. Dak. Or., p. 95, pi. xri, f. 1, 2, 
Dakota group: Kansas. 
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BERBERIS (Tournefort) LinDseas. Gen., ed. i, p. 94, 1737. 
Berberis simplez Xewby. Proc. U. S. Nat. Mas., vol. v, p. 514, 1882 
[1883]. 
Miocene f : Bridge Creek, Oregon. 

BERCHEMIA Necker. Elem., vol. ii, p. 122, 1790. 
Berchemia multinervis (Al. Br.) Heer. Fl. Tert. Helv., vol. ill, p. 77, 
pi. cxxiii,f. 9-18, 1859; Lx.,Tert.Fl.,p.277,pl.lii,f.9,10,1878; Ward, 
Bull. U. 8. Geol. Surv. no. 37, p. 73, pi. xxxiii, f. 1 [non f. 2], 1887. 
RhamnuB maltinervis Al. Br. In Buckl. Geol., vol. i, p. 513, 1836. 
Berchemia parviflora Lx. Am. Journ. Sci., vol xlv., 2d aer., p. 207, 1868. 
Fort Union group: Bull Mountains, Montana. 
Denver group: (iolden, Sedalia, Colorado. 
Laramie group: Eaton Mountains, New Mexico !. 
Miocene: John Day Valley, Oregon. 
Berchemia multinervis (Al. Br.) Ward=Ehamnus goldianus. 
Berchemia parvifolia Lx.=: Berchemia multinervis. 

BETIJLA (Tournefort) Linnreus. Syst., ed. i, 1735. 
Betula seqnalis L. Mem. Mus. Comp. Zool., vol. vi, no. 2, p. 2., pi. i, £ 
2-4, 1878. 
Miocene: Chalk Bluffs, California. 
Betula alaskana Lx. Proc. U. S . Nat. Mus., vol. v, p. 446, pi. vi, f. 14, 
1882 [1883]. 
Eocenef: Chignik Bay, Alaska. 
Betula angustifolia Newby. Proc. U. S. Nat. Mus., vol. v, p. 508, 1882 
[1883]. 
Miocene!: Bridge Creek, Oregon. 
Betula basiaerrata Ward. Bull. U. S. Geol. Surv. no. 37.p. 32, pi. xiv, 
f. 4, 1887. 
Fort Union group : Seven Mile Creek, Montana. 
Betula beatriciana Lx. Am. Journ. Sci., vol. xlvi, p. 95, 1868. 

Dakota group: Beatrice, Nebraska. 
Betula caudata Gopp. Lx.=Betula Stevensoni Lx. 
Betula coryloides Ward. Bull. U. 8. Geol. Surv. no. 37, p. 31, pi. xiv, 
f. 3, 1887. 
Fort Union group: Seven Mile Creek, Montana. 
Betula elliptica Sap. Climat et V^g. Tert., p. 160, 1861^ Lx., Oret. 
and Tert. Fl., p. 242, pi. li, f. 6, 1883. 
Miocene: John Day Valley, Oregon. 
Betula fallax Lx. Bull. Mus. Comp. Zool., vol. xvi, p. 45, 1886. 

Denver group : Golden, Colorado. 
Betula floriaaanti Lx. Cret. and Tert. Fl., p. 150, pi. xxvii, f. 11, 1883. 

Green River group: Florissant, Colorado. 
Betula Gopperti Lx. =^ Betula Stevensonii. 

Betula gracilis? Ludw. Paleontogr., vol. viii, p. 99, pi. xxxii, f. 3-6, 
1861; Lx., Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 397, 1873 
[1874] 5 Tert. FL, p. 138, pi. xvii, f. 20, 18?8. 
Denver group : Golden, Colorailo. 
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Betnla grandifolia Ett. Fobs. FL v. Bilin: Denksclir. Wien. Akad., 
vol. xxvi, p. 123, pi. xiv, f. 23, 25, 1867; Heer., Fl. Foss. Alaska, p. 29, 
pi. V, f. 8, 1868. 
Eocene! : Port Graham, Alaska. • 
BetQla heterodonta Newby. Proc. U. S. NB,t. Mus., vol. v, p. 509; 1882 
[1883]. 
Miocene!: Bridge Creek, Oregon. 
Betula lutea? Mx. f. Penhallow, Trans. Roy. Soc. Canada, 2d ser., vol. 
ii, sec. iv, p. 66, 70, 1.896. 
Pleistocene: Besserers Wharf, Ottawa River. 
Betula MacClintockii Cramer in Heer. Fl. Foss. Arct., vol. i, p. 174, 
pL xxxiv, f. 4a, &; xxxix, f. 1-9, 1868. 
Tertiary: Banks Land. • 
Betula nigra L. Knowlton, Am. Geol., vol. xviii, p. 371, 1896. 

Glacial: Morgantown, West Virginia. 
Betnla parce-dentata Lx. Cret. and Tert. Fl., p. 242, pi. 1, f. 12, 1883. 

Miocene: John Day Valley, Oregon. 
Betnla perantiqna Dn. Trans. Roy. Soc. Canada, vol. i, sec. iv, p. 27^ 
pi. vii, f. 27, 1882 [1883]. 
Upper Cretaceoas: Baynes Sound, Port McNeill. 
Betnla prisca Ett. Foss. Fl. v. Wien., p. 11, pi. i, f. 15-17, 1851 ; Ward, 
Bull. U. S. Geol. Surv., no. 37, p. 31, pi. xiv, f. 2, 1887. 
Fort Union group : Seven-Mile Creek, Montana. 
Eocene!: Alaska. 
Betnla Schimperi Lx. Bull. Mus. Comp. Zool., vol. xvi, p. 45, 1888. 

Denver groups Golden, Colorado. 
Betnla Stevensonii Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. 
Terr., p. 293, 1871 [1872] ; Tert. FL, p. 139, pi. xviii, f. 1-5, 1878. 
Betnla Gopperti Lx. Tert. Fl., p. 138, pi. xvii, f. 21-23, 1878. 
Betula ! caudata f Gopp. Lx. Ann. Rept. op. cit., p. 293, 187 1 [1872] . 
Laramie group!: Carbon and Evanston, Wyoming; British 
Columbia. 
Betnla tnmcata Lx. Cret. and Tert. Fl., p. 150, pi. xxviii, f. 7, 8, 1883. 

Green River group : Florissant, Colorado. 
Betula Vogdesii Lx. Bull. U. S. Geol. and Geogr. Surv. Terr., vol. i, 
p. 386, 1875 [1876] ; Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 
312, 1874 [1876] ; Tert. Fl., p. 137, pi. xvii, f. 18, 19, 1878. 

: Fort Fetterman. 

Betula sp., Dn. Trans. Roy. Soc. Canada, vol. v, sec. iv, p. 34, 1887. 
[Fossil wood.] 
Canadian upper Laramie: Souris River. 
Betnla sp., Dn. Geol. Surv. Canada, Rept. of Progress for 1872-73, 
append, i, p. 6S^ 1873. 
Cretaceous: Vancouver Island, British Columbia. 
Betnla sp., Dn. Trans. Roy. Soc. Canada, vol. i, sec. iv, p. 22, 1882 
[1883]. 

: Peace River, Northwest Territory. 

Bull. 152 4 
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Betala sp., Dn. Trans. Boy. Soc. Canada, vol. v, sec. iv^ p. ^^ 1887. 
[Wood.] 
Belly Biver series : Bibstone Creek, Canada. 
Fort Pierre series : Swift Current, Canada, 
Betnla? sp., Dn. Trans. Boy. Soc. Canada, vol. viii, sec. iv, p. 89, f. 
(in text) 30, 1890. 
Eocene!: Similkameen Valley, British Columbia. 
Betnla sp., Heer. Fl. Foss. Arct., vol. i, p. 137, pi. xxiii, f. 10, 1868. 
Miocene Y: Mackenzie Biver. 

BETITIiITES Goppert. De Floribns in Stata Fo^sili, p. 22, Breslaa, 

1837. 
Betnlites denticulata Heer. Phyll. crdt. d. Nebr., p. 15, pi. iv, f. 5, 6, 
1866. 

Dakota group: Blackbird Hill, IS'ebraska. 
Betnlites populifoliiui Lx. Fl. Dak. Gr., p. 64, pi. vi, f. 1, 2, 1892. 

Dakota group: Kansas. 
Betnlites rngosne Lx. Fl. Dak. Gr., p. 65, pi. vi, f. 3-^, 1892. 

Dakota group: Kansas. 
Betnlitee Snowii Lx. FL Dak. Gr., p. 64, pi. v, f. 1-4, 1892. 

Dakota group: Kansas. 
BetnUtes Westii Lx. Fl. Dak. Gr., p. 60, pi. iv, f. 1-22; pi. v, f. 5-14, 
1892. 

Dakota group: Kansas. 
Betnlites Westii crassns Lx. Fl. Dak, Gr., p. 63, pi. v, f. 15-17, 1892. 

Dakota group : Kansas. 
Betnlites Westii cnneatns Lx. Fl. Dak. Gr., p. 6^, pi. v, f. 8, 1892. 

Dakota group: Kansas. 
Betnlites Westii grewiopsidens Lx. Fl. Dak. Gr., p. 63, pi. Ixiv, f. 
10,1892. 

Dakota group: Kansas. 
Betnlites Westii inaoqnilateralis Lx. Fl. Dak. iG^r., p. 62, pi. v, f. 
10-13, 1892. 

Dakota group : Kansas. 
BetnUtes Westii lanceolatns Lx. Fl. Dak. Gr., p. 62, pi. v, f. 14, 1892. 

Dakota group : Kansas. 
BetnUtes Westii latifoUus Lx. Fl. Dak. Gr., p. 61, pi. iv, f. 9-11, 1892. 

Dakota group: Kansas. 
BetnUtes Westii multinervis Lx. FL Dak. Gr., p. 62, pi. iv, f. 20-23, 
1892. 

Dakota group : Kansas. 
BetnUtes WestU oblongns Lx. Fl. Dak. Gr., p. 61, pi. iv, f. 17-19, 1892. 

Dakota group: Kansas. 
BetnUtes Westii obtusus Lx. Fl. Dak. Gr., p. 61, pi. iv, f. 5-8, 1892. 

Dakota group : Kansas. 
BetnUtes Westu popnloides Lx. Fl. Dak. Gr., p. 63, 1892. 

Dakota group : Kansas. 
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Betnlites Westii quadratifoliiui Lx. Fl. Dak. Gr., p. 62, pi. v, f. 9, 1892. 

Dakota group: Kansas. 
Betnlites Westii renifonnis Lx. Fl. Dak. Gr., p. 62, pi. y, f. 5, 1892. 

Dakota group : Kansas. 
BetnUtes Westii rhomboidalis Lx. Fl. Dak. Gr., p. 62, pi. v. f. 6, 7, 
1892. 

Dakota group: Kansas. 
Betnlites Westii rotnndatus Lx. Fl. Dak. Gr., p. 61, pi. iv, f. 12-16, 
1892. 

Dakota group: Kansas. 
Betnlites Westii snbintegrifolins Lx. Fl. Dak. Gr., p. 61, pi. iv, 
f. 1-4, 1892. 

Dakota group: Kansas. 
Betnlites, stipules of, Lx. Fl. Dak. Gr., p. 65, pi. v, f. 18, 1892. 

Dakota group : Kansas. 

BLBCHNUM Linnseus. &p. PI., ed. ii, p. 1077, 1753. 

Blechnnm GKSpperti Ett. Farnkrauter, p. 153, 1865; Lesquereux, 

Ann. Eept. U. S. Geol. and Geogr. Surv. Terr., p. 283, 1871 [1872]. 

[Not afterwards recognized by Lesquereux.] 
Green River group t: Henry's Fork. 

BOMBAX Linnseus. Sp. PI., ed. i, p. 511, 1753. 
Bombaz virginiensis Font. Potomac FL, p. 310, pi. cli, f. 4, 1889. 
Potomac formation : IS'ear Brooke, Virginia. 

BRACHTPHTLLITM Brongniart. Prodrome d'une Hist. d. V^g. 

Foss., Paris, 1828, p. 109. 
Brachyphyllnm crassicanle Font. Potomac FL, p. 221, pi. c, f. 4 ; cix, 
f. 1-7; ex, f. 1-3; cxi, f. 6-7; cxii, f. 6-8; clxviii, f. 9, 1889. 
Potomac formation : Trents Beach, near Brooke, and near Dutch 
Gap Canal, Virginia. 
Brachyphyllnm crassum Lx. = Brachyphyllnm macrocarpum. 
Brachyphyllnm macrocarpnm I^ewby. FL Amboy Clays, p. 51, 
[foo^not-e] 1895 [1896]. 

Brachyphyllam crassum* Lx. Proc. U. S. Nat. Mns., vol. x, p. 34, 1887 ; FL 
Dak. Gr., p. 32, pi. ii, f. 5, 1891 ; Newby, Fl. Amboy Clays, p. 51, pi. vii, f. 1-7, 
1896 [1896]. 
Thnites crassns Lx. Cret. and Tert. Fl., p. 32, 1883 [1884] . 
Brachyphyllam sp. Kn. Bull. Geol. Soc. Am., vol. viii, p. 137. 1897. 
[" B. crassum Lx., antedated by B. crassum of Tenison- Woods, 1883.] 
Dakota groap: Kansas. 
Amboy clay: l^ew Jersey. 

Montana formation: Harper Station, Wyoming; North Fork But- 
ton Creek, Wyoming. 
Aget: Upper Kanab Valley, Utah. 
Brachyphyllnm parceramosum Font. Potomac Fl., p. 223, pi. cz, f. 
4, 1889. 
Potomac formation : Near Telegraph Station, Virginia. 
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Brachyphyllnm tezense Font. Proc. U. S. Nat. Mus., vol. xvi, p. 
269, pi. xxxviii, f. 3-5; pi. xxxix, f. 1, la, 1893. 
Trinity division : Glenrose, Texas. 
Brachyphyllum sp. (Cone) Font. Potomac Fl., p. 224, pi. clxviii, f. 2, 
1889. 
Potomac formation : Trents Beach, Virginia. 
Brachyphyllnm sp. (Cone), Font. Potomac PI., p. 223, pi. oxxxv, f. 8, 
1889. 
Potomac formation : Trents Beach, Virginia. 
Brachyphyllum sp. (Cone), Font. Potomac FL, p. 224, pl. cxxxv, f. 9, 
1889. 
Potomac formation : Trents Beach, Virginia. 
Brachyphyllum sp. Kn. (1897)=:BrachyphylIam macrocarpom. 

BRASENIA Schreber. Gen PI., p. 372, 1789. 

Brasenia antiqua Newby. Proc. U. S. ^at. Mus., vol. v, p. 514, 1882 
[1883.] 

Eocene:^ Green Biver, Wyoming. 
Brasenia antiqna Dn.=:Nelumbo Dawsoni. 

Brasenia peltata Pnrsh. Penhallow, Bali. Geol. Soc. Am., vol. i, p. 
326, 1890. 

Pleistocene : Greens Creek, Ottawa. 
BROMTiTiTA (Plnmier) Linnaeus. Syst., ed. i, 1735. 
Bromelia? tennifolia Lx. Fl. Dak. Gr., p. 41, pl. i, f. 13, 1891. 

Dakota group : Kansas. 

BROMUS Dillenius ex Linnseus. Syst., ed. i, 1735. 
Bromns ciliatns L. Penhallow, Bull. Geol. Soc. Am. vol. i., p. 332, 
1890. 
Pleistocene: Greens Creek, Ottawa Biver, Canada. 

BR7X7M (Dillenius) Linnaeus. Geii. PL, p. 323, 1737. 

Brynm sp., Hinde. Canadian Journal [Can. Institute], vol. xv, p. 399, 
1878.^ 
Interglacial: Scarboro Heights, Ontario. 

BITMELIA Swartz. Prodr. Veg. Ind. Oce., p. 49, 1788. 

Bnmelia florissanti Lx. Cret. and Tert. FL, p. 174, pl. xxxiv, f. 4, 
5,1883. 

Green Biver Group: Florissant, Colorado. 
Bumelia Marcouana (Heer.) Lx.=Liriodendron primaevum. 
Bnmelia? rhomboidea Lx. Fl. Dak. Gr., p. 113, pL li, f. 10, 1892. 

Dakota Gronp : Kansas. 

CABOMBA Aublet. PL Gui., vol. i, p. 321, 1775. 

Cabomba gracilis Newby. Proc. U. S. Nat. Mus., vol. v, p. 514, 1882 
[1883]. 
Fort Union group: Fort Union* North Dakota. 
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Cabomba grandis Newby. Proc. U. S. Nat. Mas., vol. v, p. 514, 1882 
[1883]. 
Fort Union group: Fort Union, North Dakota. 

CJEISALFINIA Linnaeus. Sp. PI., p. 380, 1753. 
Ceesalpinia Cookiana Hollick in Newby. Fi. Amboy Clays, p. 94, 
pj. xlii, f. 49, 50, 1895 [1896]. 
Aniboy clay : New Jersey. 
Gaesalpinia linearis Lx.=Mimosite8 linearifolius. 

CALAMOFSIS Heer. Fl. Tert. Helv., vol. iii, p. 169, 1859. 
Calaxuopais Danai Lx. Trans. Am. Pliil. Soc, vol. xiii, p. 411, pi. xiv, 
f. 1^, 1869. 

Eolignitic : Mississippi. 
Gallicoma microphyllat Ett. Lx.=Myrica drymeja. 

C ALLISTEMOPU YLIJM Ettingshausen. Tert. Fl. v. Haring in 

Tirol, p. 83, 1853. 
Callistemophyllum Heerii Ett. Sitzb. Wien. Akad., vol. Iv, abt. i, 
p. 261, pl. iii, f. 9, 1867 ; Lx, Fl.. Dak. Gr., p. 138, pi. xxxviii, f. 8, 1892. 
Dakota group: Kansas. 
Callistemophyllum latum Dn. Trans. Roy. Soc. Canada, vol. vii, 
sec, iv, p. 72, pl. x, f. 8, 1889. 
Miocene t: Mackenzie River. 
Callitris? sp.. Font. Potomac FL, p. 272, pl. clxix, f. 8, 1889. 
Potomac formation : Dutch Gap Canal, Virginia. 

CALTCITHES [CALTCITES Auct.] Massalongo. Schizzo Geog- 

nostico, p. 72, Verona, 1850. 
Calycites diospyriformis Newby. Fl. Amboy Clays, p. 132, pl. xlvi, 
f. 39-41, 1896 [1896]. 
Amboy clay : Woodbridge, New Jersey. 
Calycites bexaphylla Lx.=Diospyros Wodani. 

Calycitea parvus Newby. Fl. Amboy Clays, p. 131, pl. xlvi, f. 28, 29, 
1895 [1896]. 
Amboy clay : Woodbridge, New Jersey.* 
Calycites polycepalus Newby. Later Extinct Floras, p. 31, 1868. 

[Not described, figured, or afterwards referred to.] 
Calycites sp., Lx. Fl. Dak. Gr., p. 221, pl. xxii, f. 8, 1892. 
Dakota group: Kansas. 

CAREX (Dillenius) Linnseus. Syst., ed. i, 1735. 
Carez aquatilis Whal. Macoun in Coleman, Journ. Geol., vol. iii, p. 
626, 1896. 
Pleistocene: Scarboro Heights, Ontario. 
Carez Berthoudi Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., 
p. 377, 1872 [1873]; Tert. FL, p. 92, pl. ix., f. 3, 4, 1878. 
Denver group: Golden, Colorado. 
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Carez bnrrardiana Penhallow in Dn. Trans. Boy. Soc. Canada, 2d 
ser., sec. iv, p. 146, pi. iv., f. 6, 1895-96. 
Eocene: Burrard Inlet, Vancouver City, British Columbia. 
Carez migellaiiica Lam. Penhallow, Bull. Geol. Soc. Am., vol. 1, p. 
326, 1890. 
Pleistocene: Greens Creek, Ottawa River, Canada. 
Carez servata Heer. Fl. Foss. Alask., p. 24, pi. i, f. 13, 13o, d, 1869. 

EoccDet: Port Graham, and Herendeen Bay, Alaska. 
Carez utricnlata Boott. Macoan in Coleman, Journ. Geol., voL iii, p. 
626, 1896. 
Pleistocene: Scarboro Heights, Ontario. 
Carez Tancouverensis Penhallow in Dn. Trans. Boy. Soc, Canada^ 
2d ser., vol. i, sec. iv, p. 144, pi. iv, f. 6, 1895-96. 
Eocene: Stanley Park, British Columbia. 

CARPINX7S Linnseus. Gen., ed. i, p. 292, 1737. 
Carpinus attenuata Lx. Cret. and Tert. FI., p. 152, pi xxvii, f. 10, 
1883. 
Green Biver group: Florissant, Colorado. 
Carpinus fratema Lx. Cret. and Tert. Fl., p. 152, pi. xxvii, f. 12-14, 
1883. 
Green Biver group: Florissant, Colorado. 
Carpinus grandis Ung. Synop. PI. Foss., p. 220, 1845; Lx., Am. Journ. 
Sci., vol. xxxii, p. 360, 1861; Geol. Vt., vol. ii, p. 716, f. lolf, 18i;i; 
Jfewby, Bost. Journ. Nat. Hist., vol. vii., p. 519, 1863; Lx., Ann. Bept. 
U. S. Geol. and Geogr. Surv. Terr., p. 31 ^ 1874 [1876]; Tert FL, p. 
143, pi. xix, f. 9; Ixiv, f. 8-10, 1878. 

Quercus elkoana Lx. Ann. Rept., p. 413, 1878 [1874]. 
Miocene: John Day Valley, Oregon. 
Eocene: Cook Inlet, Alaska; Stump Lake, British Columbia; 

t Brandon, Vermont. 
Green Biver group: Florissant, Colorado; Elko Station, Nevada 
Carpinus pyramidalia (Gopp.) Heer. Fl. Tert. Helv., vol. iii, p. 177, 
pi. Ixxxvii, f. 76.; cl, f.*27, 28, 1859; Lx., Proc. U. S. Nat Mus., vol. 
xi, p. 18, 1888. 
Miocene: John Day Valley, Oregon. 

CARPITES Schimper. Pal. V6g., vol. iii, p. 421, 1874. 
Carpites bursaBformis Lx. Tert. Fl., p. 306, pi. lx, f. 30, 1878. 

Laramie group: Black Buttes, Wyoming. 
Carpites cocculoidea (Heer.) Lx. Tert. FL, p. 307, pi. lx, f. 32-35, 

1878. 

Carpolithes cocouloides Heer. Fl. Foss. Arct., vol. ii, p. 484, pi. Iii, f. 9, 1869. 
Laramie group!: Carbon, Wyoming. \ 

Carpites coccnloides migor Lx. Tert. Fl., p. 307, pi. lx, f. 38, 39, 

1878. i 

Laramie group Y: Oarbon, Wyoming. 
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Carpites coffeaBformis Lx. Tert. Fl., p. 303, pi. Ix, f. 6, 7, 1878. 

Denver group: Ooldeu, Oolorado. 
Carpites coniger Lx. FL Dak. Gr., p. 221, pi. Ixii, f. 5, 1892. 

Dakota group: Kansas. 
Carpites cordiformis Lx. FI. Dak. Gr., p. 220, pi. xxii, f. 9, 1892. 

Dakota group: Kansas. 
Carpites costatos Lx. Tert. FL, p. 303, pi. lx, f. 5, 1878. 

Denver group: Golden, Colorado. 
Carpites fragariseformis Lx. . Proc. U. S. Nat. Mus., vol, xi, p. 16, 
1888. 

Miocene: John Day Valley, Oregon. 
Carpites gemmacens Lx. Gret. and Tert. FL, p. 204, pi. xl, f. 19, 
1883. 

Green Elver group: Florissant, Colorado. 
Carpites glnmaBformis Lx. Tert. FL, p. 304, pi. xxxv, f. 4c^; pi. lx, f. 
14-17, 1878. 

Laramie group : Black Buttes, Wyoming. 
Carpites laurineus Lx. Tert. FL, p. 304, pi. lx, f. 20, 21, 1878. ^ 

Laramie group: Golden, Colorado. 
Carpites ligatus Lx. Tert. FL, p. 307, pi. lx, f. 36, 36a, 1878. 

Laramie group: Placer Mountain, New Mexico. 
Carpites lineatus (Newby.) Lx. Tert. FL, p. 302, pi. lx, f. 1-ld, 1878. 

Oarpolithas lineatus Newby.. Later Eztinot Floras, p. 31, 1868. 
Laramie group f: Evanston, Wyoming. 
Carpites liriophylli ? Lx. Gret. and Tert. FL, p. 77, pi. xi, f. 5, 1883. 

Dakota group : Morrison, Colorado. 
Carpites milioides Lx. Gret. and Tert. FL, p. 204, pi. xl, f. 18, 1883. 

Green Kiver group : Florissant, Colorado. 
Carpites minntnlus Lx. Tert. FL, p. 305, pi. lx, f. 25^ 1878. 

Denver group: Golden, Colorado. 
Carpites mitratns Lx. Tert. FL, p. 304, pi. lx, f. 18, 19, 1878. 

Laramie group: Black Buttes, Wyoming. 
Carpites oviformis Lx. Tert. FL, p. 302, pi. xxx, f. 6a, 1878. 

Denver group: Golden, Colorado. 
Carpites Pealei Lx. Tert. FL, p. 306, pi. lx, f. 31, 1878. 

Green River group : Florissant, Colorado. 
Carpites rhomboidalis Lx. Tert. FL, p. 306, pi. lx, f. 28, 29, 1878. 

Laramie group: Golden, Colorado. 
Carpites rostellatus Lx. = Ginkgo. 
Carpites spiralis Lx. Tert. FL, p. 306, pi. lx, f. 27, 1878. 

Carpolithes spiralis Lx. Ann. Rept. U. 8. Oeol. and Geogr. Surv. Terr., 1871, 
suppL,p.l6,1871 [1872]. 
Laramie group: Placer Mountain, New Mexico. 
Carpites tiliaceus (Heer.) Lx. FL Dak. Gr., p. 221, pL xxii, f. 6, 7, 
1892. 

Carpolithes tiliaceus Heer. Mioc. Bait. Fl., p. 101, pi. xxx, f. 42, 43, 1869. 

Dakota group : Kansas. 
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Carpites triangulosos Lx. Tert. Fl., p. 302, pi. Ix, f. 4; p. llxii, f. 19, 
20, 1878. 

Denver group: Goldeu, Colorado. 

Laramie group T: Black Buttes, Wyoming!; Carbon, Wyoming. 
Carpites utahensis Lx. Tert. Fl., p. 305, pi. lx, f. 22, 1878. 

Laramie group?: Evanston, Wyoming. 
Carpites valvatas Lx. Tert. Fl., p. 307, pi. lx, f. 37, 1878. 

Laramie group f : Fort Steele, Wyoming. 
Carpites vermcosns Lx. Tert. Fl., p. 305, pi. lx, f. 23, 1878. 

Laramie group : Black Buttes, Wyoming. 
Carpites Vibumi Lx. Bull. U. S. Geol. and Geogr. Surv. Terr., vol. i, 
p. 382, 1875 [1876]; Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 
308, 1874 [1876] ; Tert. Fl., p. 305, pi. lx, f. 26, 26a, 1878. 

Laramie group: Black Buttes, Wyoming. 
Carpites? ap., Lx. Fl. Dak. Gr., p. 221, 1892. 

Carpolithee f Lx. Cret. FL, p. 114, pi. xxvii, f. 5 ; pL xxx, f. 11, 1874. 

Dakota group: Kansas f. 
CARPOLITHES Scblotheim. Petrefactenkunde, p. 418, 1820. 
Carpolithes arachioides Lx.=Legumino8itesf arachioides. 
Carpolithes brandoniana Lx. Am. Joum. Sci., vol. xxxii, p. 356, 1861 ; 
Geol. Vt., vol. ii, p. 713, 1861. 

: Brandon, Vermont. 

Carpolithes brandoniana elongata Lx. Am. Journ. Sci., vol. xxxii, 
p. 356, 1861 ; Geol. Yt., vol. ii, p. 713, f. 111-113, 1861. 

: Brandon, Vermont. 

Carpolithes brandoniana obtusa Lx. Am. Journ. Sci., vol. xxxii, p. 
356, 1861 ; Geol. Vt., vol. ii, p. 713, f. 114-117, 1861 . 

: Brandon, Vermont. 

Carpolithes bursseformis Lx. Am. Journ. Sci., vol. xxxii, p. 359, 1861 ; 
Geol. Vt., vol. ii, p. 715, f. 146, 147, 1861. 

: Brandon, Vermont. 

Carpolithes cocculoides ? Heer. Fl. Foss. Arct., vol. ii, abt. iv, p. 
484, pi. lii, f. 9, 9i, 1869; Lesquereux, Ann. Rept. U. S. Geol. and 
Geogr. Surv. Terr., p. 290, 1871 [1872]. [Not afterwards recognized 
by Lesquereux.] 
Laramie group f: Carbon, Wyoming. 
Carpolithes compositus Lx.=Palmocarpon compositum. 
Carpolithes dentatas Penhallow in Dn. Trans. Koy. Soc. Canada, 
vol. viii, sec. iv, p. 89, f. (in text) 26, 1890. 
Eocene!: Stump Lake, British Columbia. 
Carpolithes folcatus Lx. Ann. Kept. H. S. Geol. and Geogr. Surv. 
Terr., p. 398, 1872 [1873]. [Not afterwards recognized by its author.] 
Laramie group?: Black Buttes, Wyoming. 

Carpolithes fissilis Lx. Am. Journ. Sci., vol. xxxii, p. 356, 1861; 
Geol. Vt., vol. ii, p. 713, f. 118, 119, 124, 1861. 
: Brandon, Vermont. 
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CarpoUthes G-rayana Lx. Am. Joaru. Sci., voL xxxii, p. 356, 1861^ 
Geol. Vt., vol. ii, p. 714, f. 122, 1861. 

: Brandon, Vermont. 

Oarpolithes horridas Dn.=Antholitbes horridus. 
Carpolithes irregularis Lx. Am. Journ. Sci., vol. xxxii, p. 356, 1861 ; 
Geol. Yt, vol. ii, p. 714, f. 120, 121, 123, 125, 128, 1861. 

: Brandon, Vermont. 

Carpolithes Lescurii Hitchcock. Portland Soc. Fat. Hist, vol. i, pt. 
1, p. 95, pi. i, f. 5, 1862. 

: Brandon, Vermont. 

Carpolithes lineatus l^ewby. Later Extinct Floras, p. 31, 1868; 111. 
Cret. arid Tert. PI., pi. xxv, f. 1, 1878; Lx., Ann. Kept. U. S. Geol. 
and Geogr. Surv. Terr., p. 295, 1871 [1872J. 
Laramie group?: Evanston, Wyoming. 
Carpolithes (Zamites) meridionalis Dn. Trans. Boy. Soc. Canada, 
vol. xi, sec. iv, p. 64, pi. x, f. 42, 1893 [1894]. 
Upper Cretaceous: Port McNeill, Vancouver Island. 
Carpolithes mexicanas Lx.=Palmocarpon mexicanum. 
Carpolithes osseos Lx. Ann. Eept. U. S. Geol. and Geogr. Surv. 
Terr., p. 404, 1872 [1873]. [Not afterwards recognized by its author.] 
Eocene f: Elk Creek, Yellowstone National Park. 
Carpolithes palmamm Lx. Ann. Bept. U. S. Geol. and Geogr. Surv. 
Terr., p. 382, 1872 [1873]. [Not afterwards mentioned by its author.] 

1: Golden, Colorado. 

Carpolithes seminulum Heer. Fl. Foss. Arct., vol. i, p. 139, pi. xxiii, 
f. 11, 1868. 
Miocene Y: Mackenzie Biver. 
Carpolithes spiralis Lx. Ann. Bept U. S. Geol. and Geogr. Sarv. 
Terr., 1871, suppL, p. 16, 1871 [1872]. [Not afterwards mentioned 
by author.] 
Laramie groupt: Placer Mountain, New Mexico. 
Carpolithes Dn. Bept. on Geol. and Bes. near 49th Parallel, appen. 
A, p. 330, 1875. 
Lignitic Tertiary: West of Woody Mountain. 
Carpolithes venosus? Sternb. Vers., vol. ii, p. 208, pi. 58, f. 18-20, 
1833; Lx., Am. Journ. Sci., vol. xxxii, p. 361, 1861; Geol. Vt, vol. ii, 
p. 717, f. 159-160, 1861. 

: Brandon, Vermont. 

Carpolithes sp., Dn. Trans. Boy. Soc. Canada, vol. vii, sec. iv, ^. 72, 
1889. 
Eocene t : Mackenzie Biver. 
Carpolithes sp., Dn. Trans. Boy. Soc. Canada, vol. i, sec. iv, p. 29, 
1882 [1883]. 
Upper Cretaceous: Baynes Sound. 
Carpolithes sp., Lx. Ann. Bept. U. S. Geol. and Geogr. Surv. Terr., 
p. 418, 1873 [1874]. 
Green Biver group: Near Florissant, Colorado. 
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Carpolithes sp., Dn. Trans. Boy. Soc. Canada, vol. x, sec. iv, p. 90, 
f. (in text) 15, 1892. 
Kootanie: Anthracite, t British Oolambia. 
CARPOLITHIJS agglomeratOB Font Potomac Fl., p. 267, pi. 
cxxxiv, f. 5, 1889. 
Potomac formation : Fredericksbnrg, Virginia. 
Carpolithus brookensis Font. Potomac FL, p. 268, pi. cxxxv, f. 2, 
4; cxxxvi, f. 6; clxvii, f. 6, 1889. 
Potomac formation: Near Brooke and near Datch Gap Oanal, 
Virginia. 
Carpolithus coiqiigataB Font. Potomac FL, p. 267, pi. cxxxiv, f. 9, 
1889. 
Potomac formation : Fredericksburg, Virginia. 
Carpolithns cnrvatos Font. Potomac Fl., p. 269, pi. cxxxv, f. 17, 
1889. 
Potomac formation : Fredericksburg, Virginia. 
Carpolithus drnpeeformis Hollick. Trans. N. Y. Acad. Sci., vol. xvi, 
p. 134, pi. xi, f. 4, 4a, 1897. 
Clay marl (Upper Cretaceous) : Oliffwood, New Jersey. 
Carpolithus fiasciculatns Font Potomac FL, p. 265, pi. cxxxiv, f. 1, 
1889. 
Potomac formation: Fredericksburg, Virginia. 
Carpolithus floribundus Newby. Fl. Amboy Clays, p. 133, pi. xlvi, 
f, 17-21, 1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
Carpolithus geminatus Font. Potomac FL, p. 267, pi. cxxxiv, f. 10, 
1889. 
Potomac formation : Near Dutch Gap Canal, Virginia. 
Carpolithus Harveyi Font Proc. XT. S. Nat. Mus., vol. xvi, p. 278, 
pi. xliii, f. 3, 1893. 
Trinity division: Glenrose, Texas. 
Carpolithus hirsutns Newby. FL Amboy Clays, p. 134, pi. xlvi, f. 
14, 14a, 1895 [1896]. 
Amboy clay : Woodbridge, New Jersey. 
Cretaceous: Marthas Vineyard. 
Carpolithus latus Font Potomac FL, p. 269, pi. cxxxv, f. 3, 1889. 

Potomac formation: Near Dutch Gap Canal, Virginia. 
Carpolithus mucronatus Font Potomac FL, p. 270, pL cxxxvi, f. 15, 
1889. 
Potomac formation: Near Brooke, Virginia. 
Carpolithus obovatus Font. Proc. IT. S. Nat Mus., vol. xvi, p. 278, 
pi. xliii, f. 5, 1893. 
Trinity division : Glenrose, Texas. 
Carpolithus ovseformis Newby. FL Amboy Clays, p. 134, pi. xlvi, 
f. 15, 16, 1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
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Carpolithus pruniformis Newby. Fl. Amboy Clays, p. 133, pi. xlvi, f. 
42, 1896 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
Carpolithus sessilis Font. Potomac FL, p. 269, pi. cxxxvi, f. 9, 1889. 

Potomac formation : Near Dutch Gap Canal, Virginia. 
Carpolithus spinosus Newby. Proc. U. S. Nat. Mus., vol. v, p. 514, 
1882 [1883]. 
Laramie group: Purgatory Eiver, New Mexico. 
Carpolithus tematus Font. Potomac Fl., p. 265, pi. cxxxiv, f. 2-4, 6, 
8, 1889. 
Potomac formation : Fredericksburg, Virginia. 

Carpolithus virginiensis Font. Potomac Fl., p. 266, pi. cxxxiv, f. 
11-14; cxxxv, f. 1,5; clxviii, f. 7, 1889. 
Potomac formation : Near Telegraph and Station near Dutch Gap 

Canal, Virginia. 
Kootanie: Great Falls, Montana. 
Carpolithus woodbridgensis Newby. Fl. Amboy Clays, p. 133, pL 
xlvi, f. 22, 1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
Carpolithus sp., HoUick. Trans. N. T. Acad. Sci., vol. xii, p. 38, pi. i, 
f. 12, 1892. 
Cretaceous : Kreisoherville, Staten Island. 
Carya antiquorum Newby. =Hicoria antiquorum. 
Carya bilinica (Ung.) Ett.=Hicoria juglandiformis. 
Carya Bruckmani Heer.=Hicoria Bruckmani. 
Carya elsBuoides (Ung.) Heer.=Hicoria elsenoides. 
Carya Heerii (Btt.) Heer. Fl. Tert. Helv., vol. iii, p. 93, 1859; Lesque- 
reux, Ann. Eept. U. S. Geol. and Geogr, Surv. Terr., p. 289, 1871 
[1872]. [Not afterwards recognized by Lesquereux.] 

Juglans Heerii Ett. Fobs. Fl. v. Tokay : Sitzb. Wien. Akad. vol. xi, p. 35, 
[811]pl.ii,f.5-7, 1853. 

Green Eiver group?: Greeu Eiver, Wyoming.? 
Carya olivaeformis Nutt. Lx.=Hicoria pecan. 
Carya rostrata (Gopp.) Schimp.=Hicoria rostrata. 
Carya vermontana Lx.=Hicoria vermontana. 
Carya verrucosa Lx. = Hicoria verrucosa. 
Carya sp., Dn. = Hicoria sp. 

CASSIA (Tournefort) Linnaeus. Syst., ed. i, 1735. 
Cassia Fischeri Heer. Fl. Tert. Helv., vol. iii. p. 119, pi. cxxxvii, f. 
62-65, 1859; Lx., Cret. and Tert. Fl., p. 202, 1883. 
Green Eiver group : Florissant, Colorado. 
Cassia concinna? Heer. Fl. Tert Helv., vol. iii, p. 122, pi. cxxxviii, f. 
41, 1869; Lx., Ann. Eept. U. S. Geol. and Geogr. Surv. Terr., p. 402, 
1872 [1873] ; Tert. FL, p. 299, pi. lix, f. 8, 8a, 1878. 
Laramie group : Evanston, Wyoming. 
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Cassia obtusa Kn. 18tb Ann. Kept. U. S. Geol. Surv., pt. iii, p. 731, 
pi. c, f. 4, 5, 1898. 
Payette foriDRtion: Marsh, Idaho. 
Cassia phaseolites ? Ung. Denkschr. Wien. Akad., vol. ii, p. 188, pL 
Ixv, f. 1-5; Ixvi, f. 1-9, 1850; Lx, Proc. U. S. Nat. Mus., vol. xi, p. 16, 
1888. 
Miocene: John Day Valley, Oregon. 
Cassia poUta Lx. Fl. Dak. Gr., p. 146, 1892. 

Dakota group : Kansas. 
Cassia problematica Lx. Fl. Dak. Gr., p. 146, pL xxxviii, f. 3, 1892. 
Dakota group : Kansas. 

CASTALIA Salisbury. In Ann. Bot, vol. ii, p. 71, 1805. 
Castalia sp. (Lx.) n. comb. 

Nympheea 8p., Lx. Proc. U. S. Nat. Mob., vol. x, p. 46, 1887. 

: "Mouth of Indian Creek." 

Castalia sp., Kn. Bull. Geol. Soc. Am., vol. 8, p. 133, 1897. 

Laramie group: Lance Creek, Converse County, Wyoming. 
Castalia sp., Kn. Bull. Geol. Soc. Am., vol. 8, p. 133, 1897. 

Laramie group: Lance Creek, Converse County, Wyoming. 
Castalia sp., Kn. BulL G^l. Soc. Am., vol. 8, p. 140, 1897. 

Laramie group t: North Fork Dntton Creek, Wyoming. 

CASTANEA Adanson. Fam. PI., vol. ii, p. 375, 1763. 

Castanea atavizia Xing. Denkschr. Wien. Akad., vol. ii, p. 164, pL 
xxxi, f. 5-7, 1850; Lx., Cret. and Tert. FL, p. 247, pL Ii, f. 2, 1883. 
Miocene: John Day Valley, Oregon. 
Castanea castaneeefolia (Ung.) n. comb. 

Fagns castaneffifolia Ung. Chlor. Prot., p. 104, pi. xxviii, f. 1, 1847. 
Castanea Ungeri Heer. Phil. Trans., vol. 159, p. 470, pi. xlv, f. 1-3; xlvi, f. 8, 
1869; Lx., Cret. and Tert. Fl., p. 246, pi. Hi, f. 1, 3-7, 1883. 

Miocene?: Corral Hollow, California; John Day Valley, Oregon. 
Eocene?: Alaska; Cherry Creek, Oregon; Kamloops, British 
Columbia. 
Castanea intermedia Lx. Ball. U. S. Geol. and Oeogr. Surv. Terr., 
vol. i, p. 386,1876 [1876]; Ann. Rept. XJ. S. Geol. and Geogr. Surv. 
Terr., p. 313, 1874 [1876]; Tert. PI., p. 164, pi. xxi, f. 7, 1878. 
Green River group: Middle Park, Colorado. 
Castanea nana? Elliott. Lesquereux, Am. Jonrn. Sci., vol. xxvii, p. 365, 

1859 = Castanea pumila. 
Castanea pumila Miller. Diet. ed. 8, 1768; Kn., Am. Geol., vol. xviii, 
p. 371, 1896. 

Castanea nanaf Elliott. Lesqaereax, Am. Jonrn. Sci., vol. xxvii, p. 365, 1869. 
Pleistocene ? : Banksof Mississippi Ei ver, near Columbus, Kentucky. 
Glacial: Morgantown, West Virginia. 
Castanea Ungeri Heer = Castanea castaniBfolia. 
Castanea sp., Dn. Trans. Boy. Soc. Canada, vol. iv, sec. iv, p. 27, pi. 
i, f. 8, 1886 [1887]. 
Canadian Upper Laramie: Sonris River. 
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Castanea sp., Hollick. Ball. Torr. Bot. Club, vol. xix, p. 332, 1892. 
Miocene?: Bridgeton, New Jersey. 

CASTANOPSIS Spach. Hist. Veg. Phan,, vol. xi, p. 185, 1842. 
Castanopsis chrysophylloides Lx. Mem. Mub. Comp. Zool., vol. vi, 
no. 2, p. 9, pi. ii, f. 10, 1878. 
Miocene: Chalk Blaffs, California. 

CASUARINA Linnaeus. AmoBn. Acad., vol. iv, p. 143, 1759. 
Casuarina CoviUei Ward. Fifteenth Ann. Kept. U. S. Geol. Surv., p. 
353, pi. iii, f. 2, 1895. 

Potomac formation : Mount Vernon, Virginia. 

CATALPA Scopoli. Introd., p. 170, 1771. 

Catalpa crassifolia Newby. Later Extinct Floras, p. 56, 1868. 

Canadian upper Laramie : Bow Biver, Canada. 

Fort Union group : Yellowstone Biver, Montana. 

CAI7DEX Lesquereux. Cret. and lert Fl., p. 91, 1883. 
Candex spinosns Lx. Cret. and Tert Fl., p. 91, 1883. 

Caulinites spinosa Lx. Ann. Rept. U. S. Geol. and Geogr. Sarr. Terr., p. 422, 
1872 [1873]. 

Dakota group: Kansas. 

CAX7LERPITES (Brongniart) Sternberg. Vers., vol. ii, p. 20, 1833. 
[Fucoides § ix. Caulerpites Brongniart, Hist. V^g. Foss., p. 72, 1828.] 
Caulerpites fastigiatus Sternb.= Sequoia fasti giata- 
Canlerpites incrassatns Lx. Tert. FL, p. 40, pi. i, f. 11, 12, 1878. 

Delesseria incrassata Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 
374, 1872 [1873]. 

Laramie group: Eaton Mountains, New Mexico. 
Canlerpites lingnlatas (Lx.) n. comb. 

Delesseria lingnlata Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 374, 
1872 [1873] ; Tert. Fl., p. 41, 1878. 
Laramie group : Baton Mountains, New Mexico. 

CAULINITES Brongniart. Prod. Hist. V^g. Foss., p. 115, 1828. 
Caulinites Beckeri Lx. Proc. U. S. Nat. Mus., vol. x, p. 36, pi. i, f. 3; 
ii,f. 2-4, 1887. 

Pleistocene: Clear Lake, California. 
Caulinites fecundus Lx.=Onocleafecunda. 

Caulinites sparganioides Lx. Ann. Rept. U. S. Geol. and Geogr. 
Surv. Terr., p. 391, 1872 [1873] ; Tert. Fl., p. 99, pi. xiv, f. 4-11, 1878. 

Livingston beds: Bozeman coal field, Montana. 

Laramie group: Black Buttes, Wyoming. 
Caulinites spinosa Lx.=Caudex spinosus. 

CEANOTHT7S Linnaeus. Act. Soc. Sci. Upsal., p. 77, 1741. 
Ceanothus! americannsf L. Lesquereux. Am.Journ.Sci.,vol.xxvii, 
p. 365, 1859. 
Pleistocene : Banks of Mississippi River, near Columbus, Kentucky. 
Ceauothus cinuamomoides Lx.=Zizyphus cinnamomoides. 
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Ceanothns cretaceous Dn. Trans. Boy. Soc. Oanada, vol. i, sec iv, 

p. 28, pi. viii, f. 33, 1882 [1883]. 
Upper Cretaceous : Baynes Sound, Port McNeill, Vancouver Island. 
Geanothus fibrillosns Lx.=Zizyphus fibrillosus. 

Ceanothns Meigsii Lx. Trans. Am. Phil. Soc, vol. xiii, p. 419, pi. xix, 
f. 5-7, 1869. 
Eohgnitic: Mississippi; Lagrange, Tennessee. 
Ceanothns? sp., Dn. Trans. Boy. Soc. Canada, vol. viii, sec iv, p. 
84, f. (in text) 14, 1890 [1891]. 
Eocene?: Forth Fork Similkameen Biver, British Columbia. 

CEBATHA Forskal. FL -^gypt., p. 171, 1775. 
Cebatha Haydeniana (Ward) n. comb. 

Cooculus Haydenianns Ward. BuU. U. S. Geol. Surv., no. 37, p. 100, pi. xlvii, 
f. 1-4; pl.xlviii. f. 1,1887. 
Fort Union group: Burns's Banch and Iron Bluff, Montana. 

CEDROX y LOIf Kraus in Schimp. Trait. Pal. V^g., vol. ii, p. 370, 

1870. 
Cedrozylon sp., Dn. Bept. on Geol. and Bes. near 49th Parallel, appen. 

A, p. 331, pi. XV, f. 1, 1876. 
Lignitic Tertiary : "Forty-ninth parallel." 

CELASTRINITES Saporta. Ann. sci. nat. Bot., 5th ser., vol. iii, 

p. 52, 1865. 
Celastrinites ambignns (Lx.) n. comb. 

Celastrinites l^vigatoB Lx. Tert. FL, p. 269, pi. zvii, f. 16, 16a, 1878. 
Myrioa ambigua Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 297, 
1871 [1872]. 

Livingston beds : Bozeman coal field, Montana. 
Celastrinites artocarpidioides Lx. Tert. Fl., p. 268, pi. xxxv, f. 3, 

1878. 

Artocarpidiam olmediffifolium f Ung. Lx. Ann. Rept. U. S. Geol. and Geogr. 
Sarv., Terr., p. 400, 1873 [1874]. 

Denver group: Golden, Colorado. 
Celastrinites elegans Lx. Gret. and Tert. Fl., p. 185, pi. xxxi, f. 9, 
10, 1883. 

Green Biver group: Florissant, Colorado. 
Celastrinites laevigatus Lx.= Celastrinites ambiguus. 

CELASTROPHTLLUM Goppert. Die Tertiarflora auf d. Insel 
Java., 1854, p. 52. [This name was mentioned as a nomen nudum 
by Goppert in Neues Jahrb., 1853, p. 435.] 

Celastrophyllnm acntidens Font. Potomac FL, p. 305, pi. clvi, f. 8, 
1889. 
Potomac formation : Kear Brooke, Virginia. 

Celastrophyllnm angnstifolinm Newby. Fl. A mboy Clays, p. 100, 
pL xiv, f. 8-17, 1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
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Celastrophyllnm arcinerve Font. Potomac Fl., p. 304, pi. cxlvi, 
f. 3, 1889. 
Potomac formation: Fredericksbarg, Yirginia. 
Celastrophyllnm Benedeni Sap. and Mar. Essai. Yeg. Marnes Heers. 
Gelind., p. 67, pi. x, f. 6; pi. xii, f. 1, 2, 1874; HoUick, Bull. Torr. Bot 
Olnb, vol. xxi, p. 58, pi. 177, f. 3, 4, 1894. 
Cretaceoas : Olen Cove^ Long Island. 
CelastrophyUnm brittonianum HoUick in Kewby. Fl. Amboy Clays, 
p. 106, pi. xliii, f. 37, 38, 46, 47, 1896 [1896]. 
Amboy clay: New Jersey. 
CelastrophyUlttn brookense Font Potomac FL, p. a06, pi. clviii, f. 
8; olix, f. 7, 1889. 
Potomac formation: Virginia. 
Celastrophyllum crenatnm Heer. Fl. Foss. Arct., vol. vii, p. 41, pi. 
Ixii, f. 21, 1883; Newby., Fl. Amboy Clays, p. 99, pi. xlviii, f. 1-19, 
1895 [1896]. 
Amboy clay: South Amboy, and Sayreville, New Jersey. 
Celastrophyllum crassipes Lx. Fl. Dak. Or., p. 174, pi. Ivii, f. 6, 7, 
1892. 
Dakota groap: Kansas. 
Celastrophyllum cretaceum Lx. Fl. Dak. Or., p. 173, pi. xxxviii, f. 
12-14, 1892 ; Newby., Fl. Amboy Clays, p. 100, pi. xlii, f. 13, 1896 [1896]. 
Dakota group: Kansas. 
Amboy clay: New Jersey. 
Celastrophyllum decurrMis Lx. Fl. Dak. Or., p. 172, pi. xxxvi, f. 1, 
1892. 
Dakota group : Kansas. 
Celastrophyllum denticulatum Font. Potomac FL, p. 306, pi. clxix, 
f. 10; olxxii, f. 7, 1889. 
Potomac formation: Baltimore, Maryland. 
Celastrophyllum eusifolium Lx. Cret. FL, p. 108, pL xxi, f. 2, 3, 
1874. 

Magnolia ensifolia Lx. Ann. Rept. U. S. Geol. and Geogr. Snrv. Terr., p. 302, 
1871 [1872]. 
Dakota group: Southern Kansas. 
Celastrophyllum grandifolitmi Newby. FL Amboy Clays, p. 104, pL 
xix, f. 8; xxi, f. 1-4, 1896 [1896]. 
Amboy clay: New Jersey. 
Celastrophyllum Hunteri Ward. Fifteenth Ann. Kept. U. S. Oeol. 
Surv., p. 358, pL iv, f. 9, 1896. 
Potomac formation : Mount Vernon, Virginia. 
Celastrophyllum latifolium Font. Potomac FL, p. 306, pL clxxii, £ 
3,6; clxxiii, f. 13, 1889. 
Potomac formation: Baltimore, Maryland. 
Celastrophylltmi minus HoUick in Newby. FL Amboy Clays, p. 106, 
pi. xlii, f. 61, 52, 1896 [1896]. 
Amboy clay: New Jersey. 
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Celastrophyllum mjrrsinoides Lx. Fl. Dak. Gr., p. 174, pi. Ivii, f. 
8, 9, 1892. 
Dakota group: Kansas. 

Celastrophyllum Newberryanmn Hollick in Newby. Fl. Amboy 
Clays, p. 101, pi. xlix, f. 1-27, 1895 [1896] ; Hollick, Trans. 1^. Y. Acad. 
Sci., vol. xvi, p. 133, pi. xiv, f. 1, 1897. 
Amboy clay: South Amboy, Sayreville, New Jersey. 
Clay marl (Upper Cretaceous): Cliffwood, New Jersey. 
Celastrophyllum obliquum Lx. Fl. Dak. Gr., p. 173, pi. Ivii, f. 5, 
1892. 
Dakota group: Kansas. " 

Celastrophyllum obovatum Font. Potomac Fl., p. 307, pi. clxxii, 
f. 9, 10, 1889. 
Potomac formation : Baltimore, Maryland. 
Celastrophyllum obtusidens Font. Potomac FL, p. 305, pi. clvi, f. 
5, 1889. 
Potomac formation : Near Brooke, Virginia. 
Celastrophyllum proteoides Font. Potomac FL, p. 304, pi. cxlvi, f. 
5, 1889. 
Potomac formation : Near Dutch Gap Oanal, Virginia. 
Celastrophyllum robustum Newby. Fl. Amboy Clays, p. 103, pi. 
xlii, f. 41, 42, 1895 [1896]. 
Amboy clay : New Jersey. 
Celastrophyllum spatulatum Newby. FL Amboy Clays, p. 103, pi. 
xlii, f. 43-45, 1895 [1896]. 
Amboy clay: New Jersey. 
Celastrophyllum tenuinerve Font. Potomac FL, p. 306, pL clxxii, 
f. 2, 1889. 
Potomac formation : Baltimore, Maryland. 

Celastrophyllum undulatum Newby. Fl. Amboy Clays, p. 102, pi. 
xxxviii, f. 1-3, 1895 [1896]. 
Amboy clay : Woodbridge, Sayreville, New Jersey. 

CELASTRUS Linnaeus. Gen., ed. i, p. 59, 1737. 
Celastrus alnifolius Ward. Bull. U. S. GeoL Surv., no. 37, p. 80, pi. 
XXXV, f. 1, 2, 1887. 
Fort Union group: Burns's Eanch, Montana. 
Celastrus arctica Heer. Fl. Foss. Arct., vol. vii, p. 40, pi. Ixi, f. 5rl, 5e, 
1883; Newby., FL Amboy Clays, p. 98, pL xiii, f. 8-18, 1895 [1896]. 
Amboy clay: South Amboy, New Jersey. 

Celastrus borealis Heer. Fl. Foss. Alaska, p. 37, pi. x, f. 4, 1869. 
Eocene f: Port Graham, Alaska. 

Celastrus curvinervis Ward. Bull. U. S. GeoL Surv., no. 37, p. 82, 
pL xxxvi, f. 3, 4, 1887. 

Fort Union group: Burns's Kancb, Montana. 
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Celastms fermgineas Ward. Bull. U. S. Geol. Surv., no. 37, p. 78, 
pi. xxxiv, f. 1-4, 1887. 
Fort Union group : Burns's Ranch, Iron Bluff, Montana. 
Celastms frazmifolins Lx. Gret. and Tert. Fl., p. 184, pL xxxiii, f. 
2-4; pi. xl, f. 10, 1883. 
Green River group: Florissant, Colorado. 
Celastnui GNrndini Lx. Bull. Mus. Oomp. Zoo!., vol. xvi, p. 54, 188.S. 

Denver group: Golden, Colorado. 
Celastms Oreithianns Heer. Fl. Tert. Helv., vol. ill, p. 70, pi. cxxi« 
f. (i3, 1859; Lx., Cret. and Tert. FL, p. 184, 1883. 
Green River group: Florissant, Colorado. 
Celastms grewiopsis Ward. Bull. XT. S. Geo!. Surv., no. 37, p. 81, 
pi. xxxvi, f. 2, 1887. 
Fort Union group: Burns's Ranch, Montana. 
Celastms Lacoei Lx. Cret. and Tert. Fl., p. 184, 1883. 

Green River group: Florissant, Colorado. 
Celastms Undgreni Eii. Eighteenth Ann. Rept. U. S. Geol. Surv., 
pt iii, p. 732, pi. xcix, f. 13; c, f. 6^ 1898. 
Payette formation : Idaho City, Idaho. 
Celastms ovatns Ward. Bull. U. S. Geol. Surv., no. 37, p. 81, 
pi. xxxvi, f. 1, 1887. 
Fort Union group: Iron Bluii', Montana. 
Celastms pterospennoides Ward. Bull. U. S. Geol. Surv., no. 37, 
p. 80, pi. XXXV, f. 3-6, 1887. 
Fort Union gi'oup: Burns's Ranch and Iron Bluff, Montana. 
Celastms Taurinensis Ward. Bull. U. S. Geol. Surv., no. 37, p. 79, 
pi. xxxiv, f. 5, 6, 1887. 
Fort Union group: Bull Mountains; Burns's Ranch, Montana. 
Celastms? sp., Hollick. Trans. N. Y. Acad. Sci., vol. xii, p. 38, pi. i, 
f. 4, 1892. 
Cretaceous: Tottenville, Staten Island. 
Celastms sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 130, 1897. 
Montana formation : Harper, Wyoming. 

CELTIS Tournefort ex Linnaeus. Gen., ed. i, p. 337, 1737. 
Celtis brevifolia Lx. Trans. Am. Phil. Soc., vol. xiii, p. 416, pi. xx, 
f. 4, 5, 1869. 
Eolignitic: Mississippi. 
Celtis McCoshii Lx. Cret. and Tert FL, p. 163, pi. xxxviii, f. 7, 8, 
1883. 
Green River group: Florissant, Colorado; Uinta County, tbrmerly 
but erroneously called Randolph County, Wyoming. 
Celtis f ovata Lx.= Ampelopbyllum ovatum. 

Celtis panrifolia Newby. Proc. U. S. Nat. Mus., vol. v, p. 510, 1882 
[1883]. 
Tertiary: Tongue Hiver, Wyoming, 
Bull. 152 5 
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Celtis rugosa l^ewby. Proc. U. B. Nat. Mas., vol. v, p. 510, 1882 [1883]. 
Tertiary: Tongae River, Wyoming. 

CEPHALOTAZOPSIS Fontaine. Potomac Fl., p. 235, 1889. 
Cephalotazopsis brevifolia Font. Potomac Fl., p. 238, pi. cv, f. 3; 
evi, f. 5; cvii, f. 5, 1889. 
Potomac formation : Fredericksburg, near Dutch Gap Canal and 
near Potomac Bun, Virginia. 
CephalotazopsiB magnifolia Font. Potomac FL, p. 336, pi. civ, f. 4, 5 ; 
cv, f. 1, 2, 4; cvi, f. 1, 3; cvii, f. 1, 2, 4; cviii, f. 1, 3, 4, 1889. 
Horsetown beds: Tehama County, California. 
Potomac formation : Near Dutch Oap Canal and Fredericksburg, 
Virginia. 
Cephalotazopsis microphylla Font. Potomac FL, p. 238, pi. cviii, f. 
5; cix, f. 9, 1889. 
Potomac formation : Fredericksburg and near Dutch Gap Canal, 
Virginia. 
CephalotazopsiB ramosa Font. Potomac FL, p. 237, pLciv,f. 2,3; 
cvi, f. 2, 4 ; cvii, f. 3 ; cviii, f. 2, 1889. 
Potomac formation: Fredericksburg and near Potomac Bun, Vir- 
ginia. 
Cephalotazopsia sp., Dn. Trans. Boy. Soc. Canada, voL x, sec. iv, p. 
89, 1892 [1893]. 
Kootanie: Anthracite, British Columbia. 
Cephalotazopsis sp.. Font. In Diller and Stanton, Bull. G^L Soc 
Am., vol. V, p. 450, 1894« 
Knoxville beds: Tehama County, California. 

CERCIS LinnsBUS. Sp. PL, ed. i, p. 374, 1753. 

Cercis borealis Newby. Proc. U. S. Nat. Mus., vol. v, p. 510, 1882 
[1883J. 

Fort Union group: Valley of the Yellowstone Biver. 
Cercis eocenica Lx. Ann. Bept. IT. S. OeoL and Oeogr. Surv. Terr., 
p. 384, 1872 [1873]. [Not afterwards recognized by its author.] 

Laramie group t: Erie, Colorado. 
Cercis parvifolia Lx. Cret. and Tert. FL, p. 201, pi. xxxi, f. 5-7, 1883. 

Oreen Biver group: Florissant, Colorado. 
Cercis truncata Lx. Cret. and Tert. FL, p. 237, 1883. 

Fort Union group: Bad Lands, Dakota. 

CERCOCARPUS Humbolt Bonpland and Kunth Nov. Cen. et Sp., 
voLvi,p.232,1823. 

Cercocarpus antiquus Lx. Mem. Mus. Comp. ZooL, vol. vi, no. 2, p. 37, 
pL X, f. 6-11, 18785 Cret. and Tert. FL, p. 265, pi. xlvB, f. 2, 1883. 
Miocene: Table Mountain, California. 

CHAM2BC7PARIS Sx>ach. Hist. V6g., Phan., voL xi, p. 329, 1842. 
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Chammcjrparls thyoides (L.) B. S. P. 

CnpreesuB thyoides L. Penhallow, Trans. Roy. Soc. Canada, 2d ser., toL ii, 
sec. iv, p. 73, 1896. 

Pleistocene: IS ew Jersey. 

CHARA (YaUiant) Linnaeus. Gen. PI., p. 326, 1787. 
Chara compressa Kn. Bot. Oaz., vol. xiii, no. 6, p. 156, f. (in text) 
1,2,1888. 
Eocene: Wales, Utah. 
Chara ? glomerata Lx. Oret. and Tert. Fl., p. 135, pi. xxi, f. 12, 1883. 

Green Biver group: Florissant, Colorado. 
Chara Stantoni Kn. Bot. Oaz., vol. xviii, no. 4, p. 141, f. (in text) 1-3 
1893. 
Bear Biver formation: Gookeville, Utah. 
Chara sp., Hinde. Canadian Journal [Can. Institute], vol. xv, p. 399, 
1878. 
Interglacial: Scarboro Heights, Ontario. 

CHIROPTERIS Knrr in Bronn: Irenes Jahrb. f. Min. 1858, p. 143, 

1858. 
Chiroptaris apatolata Newby. Am. Journ. ScL, voL xli, p. 199, pi. 

xiv,f. 1,2, 1891. 
Kootaniej Oreat Falls, Montana. 

Chiroptaris Williamsii Newby. Am. Journ. Bci., vol. xli, p. 198, pL 
xiv, f. 10, 11, 1891. 
Kootanie: Oreat Falls, Montana. 

CHONDRITES Sternberg. Vers., vol. ii, p. 25, 1833. 
Chondrites bnlbosns Lx. Ann. Bept. XT. S. 6eol. and Geogr. Surv. 
Terr., p. 373, 1872 [1873]; Tert. FL, p. 42, pi. i, f. 14, 1878. 
Laramie group: Baton Mountains, New Mexico. 
Chondrites flezuosus Newby. Fl. Amboy Clays, p. 34, pi. i, f. 1, 4, 
1895 [1896]. 
Amboy clay: New Jersey. 
Chondrites Heerii Eichwald. Geognost.-PalsBontolog. Bemerk. ii. 
HalbinselL Mangischlak und Aleut-Inseln., p. Ill, pi. iv, f. 1, 1871. 
Chondrites sp., Heer. Fl. Foss. Alask., p. 21, pi. x, f. 5, 1869. 
Eocene t: Kachemak Bay, Alaska. 

Chondrites snbsimplex Lx. Ann. Bept. U. S. Geol. and Geogr. Surv. 
Terr., p. 373, 1872 [1873]; Tert. FL, p. 41, pi. i, f. 13, 1878. 
Laramie group: Baton Mountains, New Mexico. 
Chondrites sp., Heer=Chondrites Heerii. 

CHONDROPHYLLnM Necker. Elem. Bot., iii, p. 347, 1790. 
Ghondrophyllum Nordenskioldi Heer=Hedera ovalist 
Condrophyllum obovatom Newby. FL Amboy Clays, p. 118, pi. xlii, 
f. 26, 27, 1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
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Chondrophyllmu orbicnlatnm Heer. Fl. Fobs. Arct., vol. iii, abt. ii, p. 

115, pL xxxi, f. 3<^ xxxii, f. 13, 1874; Hollick, Trans. N. Y. Acad. Sci., 

vol. xii, p. 35, pi. ii, f. 26, 1892. 
Cretaceous: Staten Island. 
Chondrophyllam orbicolatam Heer. Beferred by Lesquereax to He- 

dera orbiculata (Heer) Lx« 

Chondrophyllmu reticulatnm Hollick. In Newby., Fl. Amboy Clays, 
p. 119, pi. xli, f. 6, 7, 1896 [1896]. 
. Amboy clay: New Jersey. 

CINCHONIDnrM, Unger. Gen. et Sp. Plant. Fobs., p. 430, 1850. 
Cinchoniditim ovale Lx. Oret and Tert. FL, p. 229, pi. xlviii, f. 8-106, 
1883. 
Fort Union group: Bad Lands, Dakota. 

CINNAMOMXJM Blume. Bijdr., 568. 

dnnamomum atBne Lx. Am. Joum. Soi., vol. xlv, p. 206, 1869; Tert 
FL, p. 219, pi. xxxvii, f. 1-d, 7, 1878. 

Cmnamomnm misaiasippienBe Lx. Trans. Am. PhiL Soc., toL xiii, p.ilS, 

pi. xix, f. 2, 1869. 
Cinnamomam polymorphnin Al. Br. Lx. Tert. FL, p. 221, pi. xxxvii, f. 6 

[nou f. 10], 1878. 
Cinnamomnm RossmaSBleri Heer in Lx. Ann. Kept. op. oit., p. 379, 1872 [ 1873] ; 
Tert. Fl., p. 221, 1878. 
Montana group : Coalville, Utah. 
Denver beds: Golden t, South Park, Colorado. 
Laramie group : Durango, Marshalls, Colorado ; t Baton l^f ountaius, 
New Mexico; Black Buttes, Wyoming; f Carbon, Wyoming; Cor- 
rall Hollow, California. 
Oinnamomum afflne Lx. Ward, Bull. U, S. Oeol. Surv., no. 37, p. 50, 
pL xxiv, f. 3-5, 1887. [Non Lx.]=Ficus sp. 
Laramie group: Black Buttes, Wyoming. 

Cinnamomnm canadense Dn. Trans. Boy. Soc., Canada, vol. iii, 
sec. iv, p. 13, pL iv, f. 7, 1885 [1886]. 
Mill Creek series: Mill Creek? 
Cinnamomnm crassipes Lx. Am. Joum. ScL, vol. xxvii, p. 361, 1859. 

: Bellingham Bay. 

Cinnamomnm ellipsoidenm Sap. and Mar. M6m. I'Acad. Boy. d. 
Belgique, voLxli, p. 61, pi. ix, f. 7-9, 1878; Lx., FL Dak. Gr., p. 105, 
pL li, f. 8, 9, 1892. 
Dakota group: Kansas. 

Cinnamomnm ellipticnm Kn. Bull. IT. S. G^eol. Surv., no. 105, p. 54, 
1893. 

Cinnamomam polymorpham Al. Br. Lx. Tert. Fl., p. 221, pi. xxxvii, f. 10 [non 
f. 6, which = C. afflnej q. v.], 1878. 

Livingston beds: Bozemau coal fiel<l, Montana. 
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Cinnamomtim Heerii Lx. Am. Jonrn. Sci., vol. xxvii, p. 361, 1859; 
Trans. Am. Phil. Soc., vol. xiii, p. 431, pi. xxiii, f. 12, 1869; Oret. FL, p. 
84, pi. xxviii, f. 11, 1874; Cret. and Tert. Fl., p. 64; Fl. Dak. Gr., p. 
105, pi, XV, f. 1, 1892. 

Daphnogene Heeiii Lx. Ann. Rept. U. S. Geol. and Geogr. Sunr. Terr., p. 343, 
1874 [1876J. 
Dakota group: Kansas. 

T: l^anaimo. 

Amboy clayt: Soath Amboy, New Jersey.! 

Cinnamomum intermedium Newby. Fl. Amboy Clays, p. 89, pi. xxix, 
f. 1-8, 10, 1895 [1896]. 
Amboy clay: Woodbridge, Sayreville, New Jersey, 
Cimiamomtmi lanceolatam? (Ung.) Heer. Fl. Tert. Helv., vol. ii, p. 
86, pi. xciii, f. 6-11, 1856; Lx., Tert. Fl., p. 219, pi. xxxvi, f. 12, 1878. 
[Non Ward, Boll. U. 8. Geol. Surv., no. 37, p. 49, pi. xxiv, f. 2, 1887.] 
Daphnogene lanceolata Ung. Gen. ct Sp., p. 424, 1860. 
Laramie groap: Evanston, Wyoming! 

: Upper Eanab Valley, Utah. 

Oinnamomum lanceolatam (Ung.) Heer. Ward=:Ginnamomnm Wardii. 
Oimiamomum Marioni Lx. Fl. Dak. Gr., p. 106, pi. li, f. 6, 7, 1892. 

Dakota group: Kansas. 
Cinnamomom mississippiense Lx.=Oinnamomam affine. 
Cimiamomtmi noTce-anglise Lx. Am. Jonrn. Sci., vol. xxxii, p. 360, 
1861; Geol. Vt, vol. ii, p. 716, f. 148, 1861. 

1 Brandon, Vermont. 

Cinnamomum x>olymorphnm=:Cinnamomnm affine. 
Oinnamomum polymorpbum=Cinnamomam ellipticum. 
Cinnamomum Bossmassleri^Cinnamomum affine. 
Cimiamommn Schenchzeri Heer. Fl. Tert. Helv., vol. iij p. 85, pi. 
xci, f. 4-22; pi. xcii; pi. xciii, f. 1, 5, 1856; Lx., Cret. FL, p. 83, pi. xxx, 
1 2, 3, 1874; Tert. Fl., p. 220, pi. xxxviii, f. 8, 1878; Fl. Dak. Gr., p. 104, 
pi. xi, £ 4, 1892. 

Daphnogene cretacea Lx. Ann. Rapt. U. 8. Geol. and Geogr. Snry. Terr.^ 
p. 343, 1874 [1876]. 

Laramie group: Bozeman coal field, Montana. 
Dakota group: Kansas; New Ulm, Minnesota. 
Eocenet: Lassen County, Oalifomia. 
Cimmmommn sezamiemie Watlet. PI. Foss. d. Bassin d. Paris, p. 
175, pi. 50, £ 2, 1866; Lx., Fl. Dak. Gr., p. 107, pi. xii, f. 6, 7, 1892. 
Dakota group: i^ansas. 

Cretaceous: Glen Cove and Sea Cli£f, Long Island; Port McNeill, 
Vancouver Island. 
Cimmmommn Wardii nom. nov. 

Cinnamomum lanoeolatom (Ung.) Heer. Ward, Bull. U. 8. Geol. Sorv., no. 
37, p. 49, pi. xxiv, f. 2, 1887. [Non Lx.] 

Laramie group: Hodges Pass, Wyoming. 
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Cinnamomom? sp., Dn. Trans. Boy. Soc. Canada, vol. viii, sec. i^, p. 
84, f. (in text) 15, 1890. 
Eocene: North Fork Similkameen Biver, British Golambia. 
Cinnamomum sp., Hollick. Ball. Torr. Bot. Olnb, vol. xix« p. 332, 
1892. 
Miocene t: Bridgeton, New Jersey. 
Cinnamomtim sp., Kn. Ball. Oeol. Soc. Am., voL viii, p. 145, 1897. 
Fort Union groap: Black Battes, Wyoming. 

CISSITES Heer. Phyll. Cr^t. d. Nebraska, p. 19, Zilrich, 1866. 
Cissites acerifolins Lx. Fl. Dak. Gr., p. 163, pi. Iviii, f. 1, 1892. 

Dakota groap: Kansas. 
Cissites acmninatus Lx. Ball. U. S. Geol. and Oeogr. Sarv. Terr., 
vol. i, p. 396, 1875 [1876]; Ann. Kept. U. 8. Geol. and Geogr. Surv. 
Terr., p. 353, pi. viii, f. 1, 1874 [1876]. 
Dakota groap: Fort Harker, Kansas. 
Cissites acutiloba Hollick. Ball. Torr. Bot. Olab, vol. xxii, p. 227, pL 
237, f. 3, 1895. 
Dakota groap: Fort Harker, Kansas. 

Cissites afflnis Lx. Ann. Bept. IT. S. Geol. and Geogr. Sorv. Terr., p. 
362, 1874 [1876]; Oret. and Tert. FL, p. 67, 1883. 
Platanus afflnis Lx. Cret. Fl., p. 71, pi. iy, f. 4, 1874. 

Fopulites afflnis Lx. Ann. Rept. U. S. Geol. and Oeogr. Surv. Terr., p. 423, 
1872 [1873]. 

Dakota groap: Salina Valley, Kansas. 
Mill Creek series: Mill Greek; Korth Fork Old Man Kiver. 
Cissites afBnis ampla (Dn.) n. comb. 

Platanus afflnis ampla Dn. Trans. Roy. Soc. Canada, vol. iii, sec. iv, p. 12, 
1885 [1886]. 
Mill Greek series: Mill Greek. 
Cissites alatas Lx. Fl. Dak. Gr., p. 160, pi. xxiii, f. 6, 1892. 

Dakota groap: Kansas. 
Cissites Brownii Lx. Fl. Dak. Gr., p. 162, pi. xviii, f. 11, 1892. 

Dakota groap: Kansas and Minnesota. 
Cissites crispus Vel.f Fl. Bohm. Kreidefl., pt. iv, p. 12 [73], pi. iv 
[xxvii], f. 6, 1885; Kewby., Fl. Amboy Clays, p. 108, pi. xlii, f. 20-23, 
1895 [1896]. 
Amboy clay; Woodbridge, New Jersey. 
Cissites cyclophylla Lx«s=Popalites cyclophyllas. 
Cissites dentato-lobatns Lx. Fl. Dak. Gr., p. 164, pi. Ixvi, f. 4, 1892. 
Dakota groap: Kansas. 

Cissites formosns Heer. FL Foss. Arct., vol. vi, abt. ii, p. 85, pi. 
xxi, f. 5-8, 1882; Lx., Fl. Dak. Gr., p. 101, pi. xxi, f. 5, 1892; Kewby., 
Fl. Amboy Clays, p. 107, pi. xlvii, f. 1-8, 1895 [1896]. 

Dakota groap: Kansas. 

Amboy clay : New Jersey. 

Oretaceons: Dorosis Island, Glen Cove, Long Island. 
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Cissitas harkeiianns Lx. Ball. U. S. Geol. and Geogr. Surv. Terr., 
vol. i, p. 397, 1875 [1876]} Ann. Rept. TJ. 8. Geol. and Geogr. Surv. 
Terr., p. 352, pi. vii, f. 1, 2, 1874 [1876]. 

Sassafras (Araliopsis) harkeriannm Lx. Cret. Fl., p. 81, pi. zi, f. 3, 4; pi. 

xxvil,f.2,1874. 
Sassafras harkeriana Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 
425, 1872 [1873], 

Dakota gronp: Kansas. 
CiSBitas Heerii Lx. BoU. IT. S. Geol. and Geogr. Surv. Terr., vol. i, p. 
396, 1875 [1876] ; Ann. Eept. U. S. Geol. and Geogr. Surv. Terr., p. 353, 
pl.vi,f.3,1874[1876]. 
Dakota gronp: Fort Barker, Kansas. 
Cissitas ingens Lx. Fl. Dak. Gr., p. 159, pi. xix, f. 2, 2a, 1892. 
Dakota gronp: Kansas. 

Cissitas ingans parvifolia Lx. Fl. Dak. Gr., p. 160, pi. Ivii, f. 3, 4, 
1892. 
Dakota group: Kansas. 
Cissitas insignis Heer. Phyll. Gr^t. d. ]!7ebr., p. 19, pi. ii, f. 3, 4, 1866. 

Dakota gronp: Tekamah, Nebraska. 
Cissitas microphyllns Lx. Proc. U. S. Nat. Mns., vol. x, p. 44, pi. iii, 
f. 11, 1887. 
Pleistocene t: Olear Lake, Oalifomia. 
Cissitas obtnsilobns Lx. Fl. Dak. Gr., p. 161, pi. xxxiii, f. 5, 1892. 

Dakota gronp: Kansas. 
Gissites obtnsnm Lx. = Cissites salisbnriaefolins. 
Cissitas platanoidaa Hollick. Bull. Torr. Bot. Glnb, vol. xxii, p. 226, 
pi. 237, f. 2, 1895. 
Dakota gronp : Fort Barker, Kansas. 
Cissitas popnloidas Lx. FL Dak. Gr., p. 162, pL xviii, f. 12-14, 1892. 

Dakota gronp: Kansas. 
Cissitas salisbnrisBfoliiis Lx. Cret. and Tert. Fl., p. 66, 1883. 
Popnlites salisburiffifolius Lx. Am. Joum. Sci., vol. xlvi, p. 94, 1868. 
Sassafras obtusns Lx. Ann. Rept. U. S. Geol. and Geogr. Snry. Terr., p. 424, 

1872 [1873]. 
Cissites obtnsnm Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 354, 
1874 [1876]. 

Dakota group : Kansas and Nebraska. 

CISSnS Linnaeus. Diss. Dass., p. 6, 1747. 

Cissus Browniana Lx. Geol. and Nat. Bist. Surv. Minn., vol. iii, 
p. 17, pi. A, f. 8, 1893. 

Dakota gronp: New XJlm, Minnesota. 
CissQS corylifolia Lx. Bull. Mus. Oomp. ZooL, vol. xvi, p. 52, 1888. 

Denver group: Golden, Colorado. 

Cissus dnpUcato-sarrata Lx. BulL Mus. Oomp. Zool., vol. xvi, p. 52, 
1888. 
Denver group: Golden, Colorado. 
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Cissus laevigata Lx. Ann. Eept. U. S. Geo!, and Geogr. Sorv. Terr., 
p. 380, 1872 [1873J; Tert. FL, p. 238, pi. xl, f. 12, 13, 1878. 
Denver beds: Golden, Colorado. 
Arapahoe beds?: Sedalia, Colorado. 
Cissns lobato-crenata Lx. Ann. Kept. U. 8. Geol. and Geogr. Sorv. 
Terr., p. 396, 1872 [1873]; Tert. FL, p. 240, pi. xli, f. 1-5, 1878. 
Denver gronp: Golden, Mount Bross, Colorado. 
Laramie group: Black Buttes, Wyoming. 
Cissus parrottisefplia Lx. Bull. XT. S. Geol. and Geogr. Surv. Terr., 
vol. i, p. 388, 1875 [1876]; Ann. Kept U. S. Geol. and Geogr. Surv. 
Terr., p. 3U, 1874 [1876]; Tert. FL, p. 239, pi. xl, f. 15-17; pi. xlu, £ 
1, 1878. 
Penver beds : Golden, Colorado. 
Green River group?: Medicine Bow, Wyoming. 
Cissns tricuspidata (Heer) Lx. Tert. FL, p. 240, pi. xli, f. 4-7, 1878. 

VitiB (Cissas) trioaspidata Heer. Mioc. Bait. FL, p. 91, pL xxviiL, f. 18, 19, 
1869; Lx., Ann. Rept. U. S. OeoL and Geogr. Snrr. Terr., p. 396^ 1872 [1873]. 
Laramie group: Black Buttes, Wyoming. 

CLADOPHLIiBIS Brongniart. Tab. des generes de v6g. foss., p. 

25, 1849. 
Cladophlebis acnta Font. Potomac FL, p. 74, pi. v, f. 7: pi. vii, f. 6; 
pi. X, f. 6, 7; pi. xi, f. 7, 8; pL clxvi, f. 5, 1889. 
Potomac formation : Potomac Run, and Dutch Gap Canal, Virginia. 
CladopUebis alata Font. Potomac FL, p. 77, pi. xix, f. 5, 1889. 

Potomac formation : Fredericksburg, Virginia. 
Cladophlebis angnstifolia l^ewby. Am. Journ. ScL, vol. xli, p. 200, 
pL xiv, f. 8, 1891. 
Kootauie : Great Falls, Montana. 
Cladophlebis brevipennis Font. Potomac FL, p. 81, pL xxxvi, f. 1. 
Potomac formation : Fishing hut above Dutch Gap Canal, Virginia. 
Cladophlebis Browniana (Dunk.) Seward. Cat. Mesoz. PL Brit. 
Mus. Wealden FL, pt i, p. 99, 1894. 

Pecopteris Browniana Dank. Wealdenbildung, p. 5, 1846; Font., Potomac 
FL, p. 88, pi. xxii, f. 10, 11 ; xxui, f. 2-7 ; xxvi, f. 3, 13, 1889 ; Proc. IT. 8. Nat. 
Mas., vol. XY, p. 492, 1892; Dn., Trans. Roy. Soc. Canada, vol. x, seo. iv, p. 
84, f. (in text) 3, 1892 [1893]. 

Potomac formation : Fredericksburg, Dutch Gap Canal, and near 

Brooke, Virginia; Baltimore, Maryland. 
Kootanie: Great Falls, Montana; Anthracite, British Columbia. 
Cladophlebis columbiana Dn. Trans. Boy. Soc. Canada, vol. xi, 
sec. iv, p. 55, pi. v, f. 4, 5, 1893 [1894]. 
Cretaceous : Vancouver Island. 
Cladophlebis constricta Font. Potomac FL, p. 68, pi. ii, f. 11 ; pi. 
iii, f. 2; pi. vi, f. 5, 6, 8-14; pL xxi, f. 9, 13; pi. clxix, f. 2, 1889. 
Kootanie: Great Falls, Montana. 

Potomac formation: Fredericksburg, Brooke Station, and Deep 
Bottom, Virginia: Baltimore, Maryland. 
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Cladophlebis crenata Font. Potomac FL, p. 75, pi. ix, f. 7-9; pi. x, 
f. 1, 2; pi. xiii, f, 1-3; pi. xix, f. 1; pi. xx, f. 6, 1889. 
Potomac formation: Fredericksbarg, Brooke Station, and Potomac 
Run, Virginia. 

Cladophlebis denticnlata Font. Potomac FL, p. 71, pi. Iv, f. 2; pi. 
vii, f. 7, 1889. 
Potomac formation : Fredericksburg and Potomac Eun, Virginia. 
Cladophlebis distans Font. Potomac FL, p. 77, pi. xiii, f. 4, 5, 1889. 
Potomac Fl.: Near Datch Gap Ganal, Virginia. 
Eootanie: Great Falls, Montana. 
Cladophlebis Dnnkeri (Schimp.) Seward. Gat. Mesoz. PI. Brit. Mus. 
Wealden Fl., pt. 1, p. 100, 1894. 

Pecopteris Dnnkeri Schimp. Pal. V^g., vol. i, p. 589, 1869. 
Aspidinm Dnnkeri (Schimp.) Font. Potomac Fl., p. 101, pi. zzii, f. 9; xxt, 
f. 11, 12; xxvi, f. 2, 8, 9, 18; liv, f. 3, 9, 1889. 

Potomac formation: Telegraph Station, Dutch Gap Ganal, and 

Fredericksburg, Virginia. 
Knoxville beds: Tehama Gounty, Galifornia. 
Cladophlebis ftdcata Font. Potomac Fl., p. 72, pi. iv, f. 8; pi. v, 
t l-6j vi, f. 7; pi. vii, f. 1, 2, 1889. 
Potomac formation : Fredericksburg, Yirginia. 
Eootanie: Anthracite, British Golumbia. 
Cladophlebis heterophylla Font. Proc. XT. S. Nat. Mus., vol. xv, 
p. 493, pi. Ixxxiv, f. 2, 1892. 
Eootanie: Great Falls, Montana. 
Cladophlebis ineequiloba Font. Potomac FL, p. 80, pi. xxv, f. 8, 
1889. 
Potomac formation*: Fredericksburg, Yirginia. 
Cladophlebis inclinata Font. Potomac Fl., p. 76, pi. x, f. 3, 4; pi. 
XX, f. 8, 1889. 
Potomac formation: Telegraph station, Yirginia. 
Enoxville beds: Tehama Gounty, Galifornia. 

Cladophlebis latifolia Font. Potomac Fl., p. 69, pi. iii, f. 1; pi. vi, f. 
4, 1889. 
Potomac formation: Baltimore, Maryland. 
Cladophlebis oblongifolia Font. Potomac Fl., p. 74, pi. vii, f. 3-5, 
1889. 
Potomac formation: Fredericksburg and Dutch Gt^p Ganal, Yir- 
ginia. 
Cladophlebis pachjrphylla Font. Potomac FL, p. 80, pi. xxv, £ 9, 
1889. 
Potomac formation : Fredericksburg, Yirginia. 
Cladophlebis parva Font. Potomac Fl., p. 73, pi. iv, f. 7; pi. vi, t 
1^, 1889. 
Potomac formation: Fredericksburg, Yirginia. 
Eootanie: Great Falls, Montana. 
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Cladophlebis petiolata Font. Potomac El., p. 80, pi. xxii, f. 8, 1889. 

Potomac formation: Dutch Oap Canal, Virginia. 
Cladophlebis rotnndata Font Potomac Fl., p. 78, pi. xx, f. 9, 10, 
1889. 
Potomac formation: Fredericksburg, Virginia. 
Cladophlebis sphenopteroides Font. Potomac Fl., p. 79, pi. xxi, f. 
4, 1889. 
Fishing hut above Dutch Oap Canal, Virginia. 
Cladophlebis virginiensis Font. Potomac Fl., p. 70, pi. iii, f. 3-8; pi. 
iv, f. 1, 3-6, 1889. 
Potomac formation : Fredericksburg, Virginia. 
Cladophlebis sp.f Font. Potomac FL, p. 76, pi. x, f. 5, 8; pi. xx, f. 7, 
1889. 
Potomac formation: Fredericksburg and Potomac Bun, Virginia. 
Cladophlebis sp.. Font. Potomac £1., p. 77, pi. xy, f. 6; pi. xix, f. 3, 
1889. 
Potomac formation: Potomac Bun, and near Brooke Station, Vir- 
ginia. 
Cladophlebis sp., Font. Potomac FL, p. 78, pi. xix, f. 2, 1889. 

Potomac formation: Telegraph station, Virginia. 
Cladophlebis sp., Font. Potomac FL, p. 81, pi. xxvi, f. 15. 

Potomac formation : Fredericksburg, Virginia. 
Cladophlebis sp., Dn. Trans. Boy. Soc. Canada, vol. x, sec. iv., p. 85, 
1892. 
Kootanie: Anthracite, British Columbia. 
Clathropodium mirabile (Lx.) Ward = Cycadeoidea mirabilis. 

CLETHRA Gronovius ex Linnaeus. Syst., ed. i, 1735. 
Clethra alnifolia L. Hollick, Bull. Torr. Bot. Club, vol. xix, p. 332, 
1892. 
Miocene!: Bridgeton, New Jersey. 

COCCOLOBA Linnaeus. Syst., ed. x, p. 1007, 1759. 
Cocoloba laBvlgata Lx. Ann. Bept. TJ. S. Geol. and G^ogr. Surv. 
Terr., p. 387, 1872 [1873]; Tert FL, p. 208, pL xxxv, f. 7, 1878. 
Laramie group?: Carbon, Wyoming. 
Cocculus De Candolle. Syst., Veg. V, i, p. 515 = Cebatha. 
Cocculus Haydenianus Ward = Cebatha Haydeniana. 

CGLUTEA (Tournefort) Linnaeus. Syst, ed. i, 1735. 

Colutea Boweniana Lx. Cret. and Tert. FL, p. 255, pi. Ivii, f. 4, 1883. 

Miocene f: Bowen claim, California. 
Colutea primordialis Heer. FL Foss. Arct, vol. vi, abt. ii, p. 99, pL 
xxvii, f. 7-11 ; Ixiii, f. 78, 1882 ; Lx., FL Dak. Gr., p. 148, pL xiii, t 8, 9, 
1892 J Newby., FL Amboy Clays, p. 97, pL xix, £ 4, 5, 1895 [1896]. 
Dakota group: Kansas. 
Amboy clay : Woodbridge, New Jersey. 
Cretaceous : Eatons Neck, Long Island. 
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COBAPTONIA Banks. OsBrtn. Fr. and Sem., vol. ii, p. 58, pi. xc, 1791. 
Comptonia colmnbiana Dn. Trans. Boy. Soc. Canada, vol. viii, sec. 
iv, p. 81, f. (in text) 10, 1890. 
Miocene!: North Similkamen and E^amloops, British Oolombia. 
Oomptonia caspidata Lx. = Myrica caspidata. 
Comptonia premissa Lx. = Myrica premissa. 

CONE of Finns? sp., Font. Potomac Fl., p. 272, pi. clxx, f. 4, 1889. 
Potomac formation: Baltimore, Maryland. 

CONOSPERBOTES Ettingshansen. Sitzb. Wien. Akad., vol. Iv, 

abt i,p.254, 1867. 
Conospermites ellipticns Font. Potom^ FL, p. 279, pl. cxxxviii, f. 

14,1889. 
Potomac formation: Near Potomac Bnn, Virginia. 
Cordiaf tilisfolia Al. Br. = Ficns tilisBfolia. 

CORNOPHYLLUM Newberry. Fl. Amboy Clays, p. 119, 1896 [1896]. 
Comophylliizn vetnstiim Newby. Fl. Amboy Clays, p. 119, pl. xix, £ 
10, 1896 [1896]. 
Amboy clay: Woodbridge, New Jersey. 

CORNUS (Toumefort) Linnsens. Syst, ed. i, 1735. 
Oomns acuminata Newby.=Comas Newberryi. 
Comas Emmonsii WardsComns impressa. 

Comiis ferox Xing. Gtea. et Sp. Pl. Foss., p. 441, 1850; Lx., Proc. U. S. 
Nat. Mas., vol. xi, p. 21, 1888. 
Eocene f : Cherry Creek, Oregon. 
?Conin8 Fosteri Ward. Ball. XT. S. Geol. Sorv., no. 37, p. 54, pl. xxv, 
f. 5, 1887. 
Fort Union groap: Seven-Mile Creek, Montana. 
Comns Holmesii Lx. Ann. Bept. U. S. Geol. and Geogr. Snrv. Terr., 
p. 402, 1873 [1874]. [Not afterwards recognized.] 
Laramie group f: Coal Creek, Colorado. 
Comns hyperborea Herr. Fl. Foss. Arct, vol. ii, abt iv, p. 476, pl. 1, 
f. 3, 4, 1869; Lx., Proc. XJ. S. Nat. Mas., vol. xi, p. 29, pl. xv, f. 3, 1888. 
Eocene! : Lassen Coanty, California. 

Denver beds -. Mount Bross, Middle Park ; North Denver, Colorado. 
Laramie group f (upper beds): Point of Bocks, Wyoming. 
Comns impressa Lx. Ann. Bept. XT. S. Geol. and Geogr. Surv. Terr., 
p. 408, 1873 [1874]; Tert FL, p. 243, pl. xlii, f. 3, 1878. 

Comns Emmomdi Ward. BnU. U. 8. Geol. Snry., no. 87, p. 55, pl. xxvi, f. 2, 3, 
1S87. 

Comns incompletns Lx. Am. Jour. Sci., vol. xlv, p. 206, 1868. [Not 
afterwards referred to by its author.] 
Laramie group: Marshalls, Colorado. 
Comns Kelloggii Lx. Mem. Mus. Comp. Zool., vol. vi, no. 2, p. 23, pl. 
vi, f. 3, 1878. 
Miocene: Chalk Bluffs, California. 
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Cornus Newbenyi Hollick. uom. dov. MSS. 

Comns acuminata* Newby. Later Extinct Floras, p. 71, 1868; Ill.,pL zx, 

f. 2-4, 1878. 
[* Comns acnminata Newby . 1868. Preoccupied by C . acuminata O. Weber, 
Paleontogr., it, p. 192. 1852.] 

Cornus obesus Dn. Trans. Boy. Soc. Canada, vol. xi, sec. iy, p. 62, 
pi. ix, f. 30, 1893 [1894]. 
Upper Cretaceous: Vancouver Colliery, Vancouver Island. 
Cornus orbifera Heer=Cornus suborbifera. 

Cornus ovalis Lx. Mem. Mus. Comp. ZooL, vol. vi, no. 2, p. 23, pi. vi, 
1 1, 2, 1878. 
Miocene: Table Mountain, California. 
Cornus platjrphylloides Lx. Fl. Dak. Or., p. 126, pi. Ixiv, f. 15, 
1892. 
Dakota group: Kansas. 
Comns prsecoz Lx. Fl. Dak. Gr., p. 125, pi. xxiii, f. 5, 1892. 

Dakota group: Kansas. 
Cornus rhamnifolia O. Web. Paleontogr., vol. ii, p. 192, pi. iv, f.S, 
1852; Lx., Ann. Kept. XJ. S. Geoi. and Geogr. Surv. Terr., 1871, 
suppl., p. 9, 1871 [1872]; Tert. Fl., p. 244, pi. Ixii, f. 6, 1878. 
Laramie group: Bozeman coal field, Montana. 
Montana formation: Point of Bocks, Wyoming. 
Cornus S'.uderi ? Heer. Fl. Tert. Helv., vol. iii, p. 27, pi. cv, f. 18-21, 
1859; Lx., Ann. Bept. U. S. Geol. and Geogr. Surv. Terr., p. 293, 
1871 [1872]; Tert. FL, p. 244, pi. xlii, f. 4, 5, 1878. 
Denver beds: Golden, Colorado. 
Montana formation: Point of Bocks, Wyoming. 
Cornus suborbifera Lx. Tert. FL, p. 243, pi. xlii, f. 2, 1878. 

Comns orbifera Heer, Lx. Add. Kept., op. cit., p. 402, 1873 [1874]. 
Eocene!: Cook Inlet, Alaska. 
Laramie group : Golden, Colorado. 
Cornus sp., Penhallow. Trans. Boy. Soc. Canada, 2d ser., vol. ii, 
sec. iv, p. 70, 1896. 
Pleistocene: Greenville, New Jersey. 

CORTLnS (Tournefort) Linnaeus. Syst., ed. i, 1735. 
Cory Ins americana Walt. Flora Caroliniana, p. 236, 1788; Newby., 
Later Extinct Floras, p. 59, 1868. 
Fort Union group: Seven-Mile Creek, Montana; Fort Union, 

Dakota. 
Canadian Upper Laramie: Porcupine Creek. 

Corylus Foster! Ward. Bull. U. S. Geol. Surv., no. 37, p. 29, pi. xiii, 
f. 5, 6, 1887. 

Fort Union group : Clear Creek, Montana. 
Corylus grandifolia Newby. Later Extinct Floras, p. 59, 1868. 

Fort Union group: Fort Union, Dakota. 
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Corylns MacQnarrii (Forbes) Heer. XJrwelt d. Schweiz, p. 321, 1865. 

Alnites f M'Quarrii Forbes. Quat. Journ. Geol. Soo., vol. vii, p. 103, pi. iv, f. 3, 
1851. 
Eocene f: Alaska, Mackenzie Biver. 

Fort Union: Montana; Porcnpine Greek, British Golnmbia. 
Laramie gronpf : Garbon, Wyoming. 
Corylns MacQnarrii macrophylla Heer. Fl. Foss. Arct., vol. i, p. 
105, 1868; vol. ii, abt. ii (Fl. Foss. Alask.), p. 30, pi. iv, f.^, 7, 1869. 
Eocene f: Alaska. 
Corylus orbiculata Newby. Later Extinct Floras, p. 58, 1868. 

Fort Union group: Fort Union, Dakota. 
Corylns rostrata Ait. Hort. Kew., vol. iii, p. 364, 1780 ; Newby., Later 
Extinct Floras, p. 60, 1868. 
Fort Union group: Seven-Mile Greek, Montana; Fort Union, 

Dakota. 
Ganadian Upper Laramie: Porcupine Greek. 

CRAT2IOITS (Tonmefort) Linnaeus. Syst., ed. i, 1735. 
Crataogns acerifolia Lx. Gret. and Tert. Fl., p. 198, pi. xxxvi, f. 10, 
1883. 
Green Biver group : Florissant, Golorado. 
CratsBgns aceroides Lx. FL Dak. Or., p. 143, pi. liv, f. 8; pi. Iv, f. 1, 
1892. 
.Dakota group: Kansas. 
Crataogns ? aeqnidentata Lx. Tert FL, p. 297, pi. Iviii, f. 4, 4a, 1878. 

Laramie group!: Garbon, Wyoming. 
Crataogns antiqna Heer. Fl. Foss. Arct, vol. i, p. 125, pi. 1, f. 1, 2, 1868 ; 
Lx., Bull. Mus. Gomp. Zool., vol. xvi, p. 57, 1888. 
Denver group: Gk>lden, Golorado. 
Crataogns atavina Heer. Fl. Foss. Arct, vol. vii, p. 43, pi. Ixiv, f. 11, 
1883; Lx., GeoL and Nat Hist Surv. Minn., vol. iii, p. 20, pi. B, f. 8, 
1893. 
Dakota group: New Ulm, Minn. 
Crataogns betnlasfolia Lx. Bull. Mus. Gomp. Zool., vol. xvi, p. 56, 1888. 

Denver group: Golden, Golorado. 
Crataogns Engelhardti Lx. Bull. Mus. Gomp. Zool., vol. xvi, p. 56, 
1888. 
Denver group: Golden, Golorado. 
Crataogns flavescens Newby. Proc. U. S. Nat. Mus., vol. v, p. 507, 
1882 [1883]. 

Myrica diversifoUa Lx. Cret. and Tert. FL, p. 148, pi. xxv, f. 6-15, 1883. 

Miocene f : Bridge Greek, John Day Valley, Oregon. 
Green Biver group: Florissant, Golorado. 
Crataogns Hoimesii Lx. Proc. U. S. ^at Mus., vol. x, p. 43, pi. iii, 
f. 7-9, 1887. 
, Denver group : Silver Gliff, Golorado. 
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Cratasgns Lacoei Lx. F1. Dak. Or., p. 143, pi. Iziy, f. 14. 1892. 

Dakota group: E^ansas. 
Cratsegos lawrenciana Lx. Fl. Dak. Or., p. 142, pi. zxxyiii, f. 1, 1892. 

Dakota groap: Kansas. 
Cratsegns Marcouiana Lx. Proc. U. S. Nat. Mus., vol. xi, p. 36, pL 
xiv, f. 2; pi. XV, f. 1, 2, 1888. 

Unknown: "Fossil Point, P. Y. Sheet." 
Cratsegos Marcouiana subintegrifolia Lx. Proc. XJ. S. Nat Mus., 
vol. xi, p. 36, pi. xiv, f. 2, 1888. 

Unknown: "Fossil Point, P. Y. Sheet." 
Cratsegns msrricoides Lx. Bull. Mus. Gomp. Zool., vol. xvi, p. 56, 1888. 

Denver group: Oolden, Colorado. 
Crataogiui tenninervis Lx. Fl. Dak. Or., p. 142, pi. liv, f. 5-7, 1892. 

Dakota group: Kansas. 

CRZiDNIiRIA Zenker. Beitriige z. Naturgeschichte der Urwelt, 

p. 15, 1833. 
? Crednexia datorsefolia Ward. Bull. U. S. Oeol. Surv., no. 37, p. 97, 
pis. xlii, f . 4 ; xliii, xliv, xiv, 1887. 
Fort Union group: Seven-Mile Greek, Montana. 
Gredneria Leconteana Lx. = Protophyllum Leoonteanum. 
Credneria ? microphylla Lx. Bull. U. S. Oeol. and G^ogr. Surv . Terr., 
vol. i, p. 397, 1875 [1876]. 
Dakota group: Kansas. 

CTENIS, Lindley and Hutton. Foss Fl. Great Britain, vol. ii, p. 63, 

1834. 
Ctenis imbricata Font. Potomac FL, p. 177, pi. cxxxviii, f. 10^12,1889. 
Potomac formation : Fredericksburg, Virginia. 

CTENOPHYLLUM Schimper. Pal. Y6g., vol. ii, p. 143, 1870. 
Ctenophyllnm latifoliiizn Font. Potomac Fl., p. 175, pi. Ixviii, f. 2, 3, 
1889. 
Potomac formation : Fredericksburg, Virginia. 

CTENOPTERIS Brongniart, in litt. Saporta. Plantes Jurassiques, 

vol. i, p. 351, 1873. 
Ctenopteiia angustifolia Font. Potomac FL, p. 159, pi. Ixv, f. 2 ; Ixvii, 
f. 4, 1889. 
Potomac formation: Near Potomac Bun, Virginia. 
Ctenopteris Inalgnifl Font. Potomac Fl., p. 156, pi. Ixi, f. 4, 5; Ldi, 
f. 1; Ixiii, f. 1, 2, 1889. 
Potomac formation: Fredericksburg, and near Potomac Bun, 
Virginia. 

Ctenopteris integrifolia Font. Potomac FL, p. 158, pi. Ixii, £ 2; Ixv, 
f. 3, 1889. 
Potomac formation: Near Potomac Bun, and Fredericksburg, 
Virginia. 
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Ctanopterls longifolia Fout Potomac Fl., p. 159, pi. Ixyii, f. 5, 1889. 

Potomac formation: Fredericksburg, Virginia. 
Ctenopterls minor Font. Potomac Fl., p. 157, pi. Izvii, f. a, 1889. 

Potomac formation: Fredericksburg, Virginia. 
Ctenopterls virginiensis Font. Potomac FL, p. 157, pi. Ixii, f. 4; Ixv, 
f. 1; Ixvi, f. 4, 1889. 

Potomac formation: Fredericksbnrg, Virginia. 

CUNNINOHAMITES Presl. In Stemb., Vers., vol. ii, p. 203, 1833. 
Cnnninghamites elegans (Corda) £ndl. Synop. Oonif., p. 305, 1847^ 
Newby., Fl. Amboy Clays, p. 48, pi. v, f. 1-7, 1895 [1896]. 
Amboy clay: Keyport, New Jersey. 
Olay marl (Upper Cretaceous) : CUffwood, New Jersey. 
Cmminghamites aqnamosus Heer. Ereide Fl. v. Qnedlinbarg, p. 9, 
pi. i, f. 5-7, 1872; Hollick, Trans. N. Y. Acad. Sci., vol. xvi, p. 129, 
pi. xi, f. 3, 1897. 
Clay marl (Upper Cretaceous) : Cliffwood, New Jersey. 

CUPRESSINOZYLON Goppert. Monogr. d. foss. Conif., p. 196, 

1850. 
Cnpressinozylon arkansannm Kn. Ann. Bept. Geol. Surv. of Ark. 
for 1889, vol. ii, p. 253, pi. ix, f. 1, 2, 1889. 
Tertiary [Orange SandJ : Near Wittsburg, Gross County, Arkansas. 
Cnpressinozylon Calli Kn. Ann. Bept. Geol. Surv. of Ark. for 1889, 
voL ii, p. 254, pi. ix, f. 3-7, 1889. 
Tertiary: 5^ miles northwest of Gainesville, Green County, 
Arkansas. 
Cnpressinosqrlon? Bibbinsi Kn. Science, new ser., vol. iii, no. 68, 
p. 584, f. (in text) 1-4, 1896. 
Upper Potomac formation : Cape Sable, Maryland. 
Cnpressinosqrlon colnmbiannm Kn. Bull. U. S. Geol. Surv., no. 56, 
p. 49, pi. iv, 1 5; pi. v, f. 3, 4; pi. vi, f. 1-5; pi. vii, f. 1, 1888. 
Potomac formation : Dutch Gap Canal, James Biver, Yirginia. 
Cnpressinosqrlon dnbiom Cramer. In Beer's, Fl. Foss. Arct., vol i, p. 
173, pi. xxxiv, f. 3; xxxviii, f. 1-6, 1868. 

: Banks Land. 

Cnpressinosqrlon elongatnm Kn. Proc. U. S. Nat. Mus., vol. xi, p. 
7, pi. iii, f. 1-4, 1888. 
Fort UDion group: Near Glendive, Montana. 
Cnpressinosqrlon entreton Felix. Zeitscbr. d. Deutschen geol. Gesell. 
Jabr. 1896, p. 255, 1896. 
Eocene: Yanceys, Yellowstone National Park. 
Cnpressinosqrlon Olasgowi Kn. Proc. U. S. Nat. Mus., vol. xi, p. 
6, pi. ii, f. 1-^, 1888. 
Cretaceous?: Emmet County, Iowa. 
Cnpressinosqrlon McO^ei Kn. Bull. U. S. Geol. Surv., no. 56, p. 46, 
pi. ii, f. 5; pi. iii, f. 1-5, 1888. 
Potomac formation: Wasbington, District of Columbia. 
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Cnpressinosqrlon polyommatum Cramer. lu Heer's Fl. Foss. Arct., 
vol. i, p. 172, pi. xxxiv, f. 2a, b] xxxv, f. 2, 3; xxxvii, 1868. 

: BauksLand. 

Cnpressinosqrlon pnlcheUnm Kn. Bull. TJ. S. Oeol. Surv., no. 56, 
p. 45, pi. ii, f. 1-4, 1889. 
Potomac formation: Spring Hill, Apporonttox Biver, Virginia. 
Cnpressinosqrlon polchmin Oramer. In Beer's Fl. Foss. Arct., vol. 
i, p. 171, pi. xxxiv, fc 1; xxxvi, f. 6-8, 1868. 

: Banks Land. » 

Cupressinosqrlon tazodioidesGouwentz. Schriften d.Naturf. Gesell. 
Danzig, vol. iv, p. 124, 1878; Neues Jahrb. f. 1878, p. 812, pi. xiii, xiv, 
1878. _ ^flO 

Tertiary: Calistoga, California. .^imsd^aiaanO 

Cupressinosqrlon IVardi Kn. Boll. U. S. Geol. BiQB£,fio.'56,^{)J^, 
pL iv, f. 1-4; pi. V, f. 1, 2, 1888. 
Potomac formation : Near Montello, District of Columbia; l^eabsco 
Creek, Virginia. 
Cnpressinosqrlon sp., Kn. In Turner, Bnll. Oeol. Soc. Am., vol. ii, 
p. 394, 1891. 
Knoxville beds: Eagle Point, California. 
CnpresBOsqrlon sp., Dn. Oeol. Surv. Canada, Bept. of Progress for 
1872-73, Appen. i, p. 67, 1873. 
Lower Cretaceous : British Columbia. 
Cnpressosqrlon sp. (a), Dn. Bept. on Oeol. and Bes. near 49th Par- 
allel, Appen. A, p. 331, pi. xv, f. 3, 1875. 
Lignitic tertiary: "Forty-ninth parallel." 
Cnpressosqrlon sp. (b), Dn. Bept. on O^ol. and Bes. near 49th Par- 
allel, Appen. A, p. 331, 1875. 
Lignitic tertiary: "Forty-ninth parallel." 
Cnpressosqrlon sp. (c), Dn. Bept. on Oeol. and Bes. near 49th Par- 
allel, Appen. A, p. 331, pi. xv, f. 4, 1875. 
Lignitic tertiary: "Forty-ninth parallel." 
Cnpressosqrlon sp. (d), Dn. Bept. on Oeol. and Bes. near 49th Par- 
allel, Appen. A, p. 331, 1875. 
Lignitic tertiary: "Forty-ninth parallel." 
CnpresBosqrlon sp. (e), Dn. Bept. on Oeol. and B«s. near 49th Par- 
allel, Appen. A, p. 331, pi. xv, f. 5, 1875. 
Lignitic tertiary: "Forty-ninth parallel." 
Cnpressosqrlon sp. (f ), Dn. Bept. on Oeol. and Bes. near 49th Par- 
allel, Appen. A, p. 331, 1875. 
Lignitic tertiary: "Forty -ninth parallel." 
Cnpressites Cookii Newby. Later Extinct Floras, p. 9, 1868; Fl. 
Amboy Clays, p. 61, 1895 [1896]. Nomen nudum. 
Amboy clay: New Jersey. 
Cupressus thyoides L. = Chamaecyparis thyoides. 
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C7ATHEITES Goppert. Syst. Fil. Fobs., p. 319, 1836. 
Cyatheites? nebraskana (Heer) n. comb. 

Pecopteris nebraskana Heer. Saporta, Fl. Fobs. d. Suzanne, p. 992, f. (in 
text) 8, 1868; Lx., Cret. FL, p. 46, pk xxx, f. 126, 1874. 
Dakota groap: Kansas. 

C7C ADEOIDE A Buckland. Proc. Geol. Soc. London, vol. i, p. 80, 1827. 
Cycadeoidea Bibbinsi Ward. Proc. Biol. Soc. Wash., vol. xi, p. 15, 
1897. 
Potomac formation: Maryland. 
Cycadeoidea dacotensis (McBride) Ward. Proc. Biol. Soc. Wash., 
vol. ix, p. 86, 1894. 

Bennettites daootensis MoBride. Am. Geol., vol. xii, p. 249, pi. xi, f. 1, 2, 
1893; BnU. Lab. Nat. Hist. State Univ. of Iowa, vol. ii, p. 391, pi. xii, f. 
1, 2, 1893. 

Lower Gretaceons: Minnekahta Station, South Dakota 
Cycadeoidea Fontaineana Ward. Proc. Biol. Soc. Wash., vol. xi, p. 
13, 1897. 
Potomac formation : Maryland. 
Cycadeoidea Ooucheriana Ward. Proc. Biol. Soc. Wash., vol. xi, 
p. 14, 1897. 
Potomac formation: Maryland. 
Cycadeoidea Jenneyana Ward. Proc. Biol. Soc. Wash., vol. ix, p. 
87, 1894. 
Lower Cretaceous: Near Eapid City, South Dakota. 
Cycadeoidea marylandica (Font.) Cap. and Solms. Mem. Eeal. 
Accad. Sci. 1st. Bologna, ser. v, tom. ii, p. 179, 180, 186, 1892; Ward, 
Proc. Biol. Soc. Wash., vol. ix, p. 86, 1894. 

Cycas sp., Tyson. First Rept. State Agric Chem. Md., p. 42, 1860. 
Bennettites sp.. Car. Trans. Linn. Soc. Lond., vol. xxvi, p. 708, 1870. 
Cycadeoidea sp., Font. Am. Jonm. Sci., vol. xvii, p. 157, 1879. 
Tysonia marylandica Font. Potomac Fl., p. 193, pi. clxxiv-clxxx, 1889. 
Potomac formation: Maryland. 

Cycadeoidea McO^eana Ward. Proc. Biol. Soc. Wash., vol. xi, p. 
12, 1897. 
Potomac formation: Maryland. 
Cycadeoidea mirabilis (Lx.) Ward. Proc. BioL Soc. Wash., vol. ix, 
p. 86, 1894. 

Zamiostrobnsf mirabilis Lx. Ball. U. S. Geol. and Geogr. Surv. Terr., vol. i, 

2d ser., no. 5, p. 383, 1875 [1876] ; Tert. Fl. p. 70, pi. xliii, f. 1, 1878. 
Nelumbinm James. Science, vol. iii, p. 434, 1884. 
Clathropodiom mirabile (Lx.) Ward. Science, vol. iii, p. 532, 1884. 
Cycadeoidea Zamiostrobus Solms. Mem. Real. Accad. Sci. 1st. Bologna, ser. 
y, tom. ii, p. 210, 1892. 

Unknown: Golden, Colorado. 
Cycadeoidea munita Cragin. Bull. Washburn College Lab. Nat. 
Hist., Topeka, Kans., vol. ii, p. 65, 1889. 
Lower Cretaceous : Belvid ere, Kansas. 
BuU. 152 6 
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Cycadeoidea Tysoniana Ward. Proo. Biol. Soc. Wash., vol. xi, p. 11, 
1897. 
Potomac formation: Maryland. 
Cycadeoidea XJhlari Ward. Proc. Biol. Soc. Wash., vol. xi, p. 14, 
1897. 
Potomac formation : Maryland. 
Cycadeoidea Zamiostrobus SolmssOycadeoidea mirabilis. 
Cycadeoidea sp., Font.=Cycadeoidea marylandica. 

CTCADEOSPERMXTM Saporta. PI. Jorass., vol. ii, p. 235, 1875. 
Cycadeoapermnm acntnm Font. Potomac Fl., p. 270, pi. cxxxv, f. 
12, 1889. 
Potomac formation: Potomac Bun, Virginia. 
Cycadesopenniizn angnatiim Font. Potomac Fl., p. 271, pi. cxxxv, 
f. 20, 1889. 
Potomac formation: Near Potomac Bun, Virginia. 
CycadeoBX)ermum (Dioonites) columbianos Dn.=Dioonite8 colnmbi- 

anus. 
Cycadeospermnm colnmnara Lx. Fl. Dak. Or., p. 31, pi. xliv, f. 7, 
8, 1891. 
Dakota group: Kansas. 

Cycadeosparmiizn allipticiizn Font. Potomac FL, p. 271, pi. cxxxv, 
f. 19, 1889. 
Potomac formation: I^ear Dutch Gap Canal and Fredericksburg, 
Virginia. . 
Cycadeospermnm lineatnm Lx. Fl. Dak. Or., p. 30, pi. i, f. 14, 1891. 

Dakota group: E[ansas. 
Cycadeospermun oboratnm Font. Potomac FL, p. 270, pL cxxxv, 
f. 13, 1889. 
Potomac formation: Near Potomac Bun, Virginia. 

Cycadeospermun rotmidatom Font. Potomac FL, p. 271, pL cxxxvi, 
f. 12, 1889. 
Potomac formation: Kankeys, Virginia. 
Trinity division, Olenrose, Texas. 
Cycadeospermun spatolatun Font. Potomac FL, p. 271, pL cxxxv, 
f. 11, 21, 1889. 
Potomac formation: Near Potomac Bun, Virginia. 

CTCADINOCARPUS Schimper. Pal. V^g., vol. ii, p. 208, 1870. 
Cycadinocarpns circnlaris Newby. FL Amboy Clays, p. 46, pi. xlvi, 
f. 1-4, 1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 

CTCADITES Buckland. O^ol. and MineraL, vol. i, p. 496, 1836. 
Cycadites pnngens Lx. FL Dak. Or., p. 30, pL ii, f. 6, 1892. 
Dakota Oroup: Kansas. 
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Cycadites n^Jiga Dn. Tranfi. Boy. Soc. Canada, vol. i, sec. iy, p. 20, 
pi. i, f. 2, 2a, 1882 [1883]. 
: PiDe Eiver Forks, Table Mountain, and Peace Eiver, North- 
west Territory. 
Gycas sp., Tyson=:Gycadeoidea marylandica. 

C7PERACITES Schimper. Pal. Y^g., yol. ii, p. 412, 1870. 

[Cyperitee Lindl. and HnU. Foes. Fl. Gr. Brit., vol. i, p. 124, 1831-1833=: 
Lepidodendron. Cyperites Heer. Fl. Tert. Helv., vol. i, p. 75, 1855 = 
CyperaoiteB.] 

C]rparacite8 angnstior (Al. Br.) Schimp. Pal. Y^g., vol. ii, p. 414, 
1870. 

Cyperitee angnetior AL Br. In Stizenberger, VerBtinemng, p. 75, 1851 ; Lx., 
Ann. Rept. U. 8. Geol. and Geogr. Snrv. Terr., p. 403, 1872 [1873]. [Not 
afterwards mentioned by Lesquerenx.] 
1: Elk Creek, Yellowstone National Park. 

f C]rparacite8 borealis (Heer) n. comb. 

Cyperitee borealis f Heer. Fl. Fobs. Arct., vol. i, p. 96, pi. xIt, f. 3, 1868; Lx., 
Proo. U. S. Nat. Mns., vol. x, p. 36, 1887. 
Pliocene!: Applegarth Canyon. 

Cyperacites canalicnlatiis (Heer) Schimp. Pal. Y4g., vol. ii, p. 415, 
1870. 

Cyperitee oanalicnlatne Heer. Fl. Tert. Holy., voL i, p. 77, pi. xxviii, f. 5, 
1855 ; Lx., Proo. U. S. Nat. Mob., vol. x, p. 36, 1887. 
1: Near Strahlenberg, Utah. 

C]rparacite8 paucinervia (Heer) Schimp. Pal. Y^g., vol. ii, p. 414, 
1870. 

Cyperitee paucineryis Heer. Fl. Tert. Helv., vol. i, p. 79, pi. xxix, f. 4, 1855; 
Dn., Trans. Roy. Soc. Canada, 2d ser., vol. i, sec. iv, p. 144, 1895 [1896]. 
Eocene: Stanley Park, British Columbia. 

Cjrperacites Haydenii (Lx.) n. comb. 

Cyperitee Haydenii Lx. Cret. and Tert. Fl., p. 140, pi. xxiii, f. l-3a, 1883. 
Green Eiver Group : XJinta County, formerly but erroneously called 
Bandolph County, Wyoming. 
Cjrparaciteat sp. (Bn.) n. comb. 

Cyperitee f sp., Dn. Trans. Roy. Soc. Canada, vol. viii, sec. iv, p. 90, f. (in text) 
31,1890. 
Eocene f: Similkameen Yalley, British Columbia. 

Cyperacitea sp. (Dn.) n. comb. 

Cyperites sp., Dn. Trans. Roy. Soc. Canada, vol. x, sec. iv, p. 91, f. (in text) 
16, 1892. 
Eootanie: Anthracite! British Columbia. 

Cyperacites sp., Eji. Bull. Gtool. Soc. Am., vol, viii, p. 145, 1897. 

Fort Union group: Black Buttes, Wyoming. 
Cyperites borealis HeersCjrperacites borealis. 
Cyperites canaliculatus Heer=Cyperacites canaliculatus. 
Cyperites angustior Al. Br. = Cyperacites angustior. 
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Cjrperites DencalioniB Heer. Fl. Tert. Helv., vol. i, p. 78, pi. zxix, 
f. 1; pi. xxvi, f. 136; xxx, f. 3A, 1866; Lx., Ann. BeptU. S.Geol. and 
Geogr. Surv. Terr., p. 286, 1871 [1872]. [Not afterwards recognized 
by Lesqaereux.] 
Eocene?: Barrell Springs, Wyoming. 

Cyperites Haydenii Lx.=Gyx)eracites Haydenii. 

Oyperites paacinervis Heer=Gyperacites paucinervis. 

Cyperites sp., Dn.=Cyi)eracites sp. 

C7PERITS (Micheli) Linnaeus. Syst., ed. i, 1736. 
C]rperus ! Braunianus ? Heer. Fl. Tert. Helv., vol. i, p. 72, pi. xxii, f. 
6; pi. xxvii, f. 4-7, 1866; Lx., Ann. Eept. U. 8. Geol. and Geogr. 
Surv. Terr., p. 285, 1871 [1872]. [Not afterwards mentioned by 
Lesquereux.] 
Eocene?: Barrell Springs, Wyoming! 
Cyperus Ghavanensis " Heer" = Gyperus Ghavannesi. 
Cyperus Chavannesi Heer. Fl. Tert. Helv., vol. i, p. 72, pi. xxii, f. 7 ; 
xxviii, f. 1, 1866. • 

CypemB ChavanenBis Heer. Lesqnerenz, Ann. Rept. U. S. Oeol. and Geogr. 
Surv. Terr., p. 291, 1871 [1872j ; Tert. Fl., p. 92, pi. ix, f. 1, 2, 1878. 
Green River g^^oup : Green Eiver Station, Wyoming. 
Laramie group!: Evanston, Wyoming. 
Cjrperus sp., Kn. Am. G^oL, vol. xviii, p. 371, 1896. 

Glacial: Morgan town, West Virginia. 
Cyperus sp.. En. Bull. Geol. Soc. Am., vol. viii, p. 133, 1897. 
Laramie group: Lance Greek, Gonverse Gounty, Wyoming. 

CTTISnS Linnaeus. Syst., ed. i, 1736. 

CytiBua florissantianus Lx. Gret. and Tert. Fl., p. 200, pi. xxxix, f. 14, 
1883. 
Green River group : Florissant, Golorado. 
CjTtisus modestus Lx. Gret. and Tert. FL, p. 200, pi. xxxix, f. 9-11, 
1883. 
Green River g^^oup: Florissant, Golorado. 

CZEKANOWSBJA Heer. Fl. Foss. Arct., vol. iv, abt. ii, p. 70, 1876. 
Czekanowskia capillaris Newby. Fl. Amboy Glays, p. 61, pi. ix, £ 
14-16, 1S96 [1896]. 
Amboy clay : Woodbridge, New Jersey. 

DALBEROIA Linnseus, f. Suppl., p. 62, 1781. 
Dalbergia apicnlata Newby. Fl. Amboy Glays, p. 90, pi. xlii, f. 17-19, 
1896 [1896.] 
Amboy clay: Woodbridge, New Jersey. 
Dalbergia cuneifolia Heer. Fl. Tert, Helv., vol. iii, p. 104, pi. oxxxiii, 
f. 20, 1869; Gret. and Tert. FL, p. 200, pi. xxxiv, f. 6, 7, 1883. 
Green River group : Florissant, Golorado. 



KNowLTON.] TERTIARY PLANTS OP NORTH AMERICA. 85 

Dalbergia h]rperborea H6er. Fl. Foss. Arct., vol. vi, abt ii, p. 102, 
pi. xxTi, f. 4a, 1882; Hollick, Trans. N. Y. Acad. Sci., vol. xi, p. 7, 
pi. iv, f. 7, 1892. 
Gretaceous: TottenviUe, Staten Island. 
Dalbergia Rinkiana Heer. Fl. Foss. Arot., vol. vi, abt. ii, p. 102, 
pi. xxvi, f. 1-3, 1882; Hollick, Trans. N. Y. Acad. Sci., vol. xu, p. 236, 
pi. vi, f. 4, 6, 1893. 
Gretaceous: Brooklyn, New York; Lloyds Neck, Long Island. 

DAMMARA Gsertner. Fmct., vol. ii, p. 100, 1791. 
Dammara borealis Heer. Fl. Foss. Arct., vol. vi, abt. il, p. 64, pi. 
xxxvii, f. 5, 1882; Newby., Fl. Amboy Clays, p. 46, pi. x, f. 8, 1895 
[1896] ; Hollick, Trans. N. Y. Acad. Sci., vol. xii, p. 31, pi. i, f. 17, 1892. 
Amboy clay: No location. 
Gretaceous: Tottenville, Staten Island. 
Dammara microlepis Heer, Newby. = Juniperus macilenta. 

Dammara (?) cliflEwoodensis Hollick. Trans. N. Y. Acad. Sci., vol. 
xvi, p. 128, pi. xi, f. 5-8, 1897. 
Glay marl (Upper cretaceous) : Gliffwood, New Jersey. 

DAMMARITES Presl. In Sternberg, Vers., vol. ii, p. 203, 1833. 
Dammarites caudatas Lx. Fl. Dak. Gr., p. 32, pi. i, f. 9, 10, 1892. 

Podozamites caudatas Lz. Cret. and Tert. Fl., p. 29, 1883. 
Podozamites praelongas Lx. Cret. and Tert. Fl., p. 29, 1883. 

Dakota group: Kansas. 

Dammarites dnbius Dn. Trans. Boy. Soc. Ganada, vol. xi, sec. iv, p. 
66, pi. vi,f. 8, 1893 [1894]. 
Upper Gretaceous: Nanaimo. 
Dammarites emarginatas Lx. Fl. Dak. Or., p. 33, pi. i, f. 11, 1892. 

Podozamites emarginatns Lx. Cret. and Tert. FL, p. 29, 1883. 
Dakota group: Kansas. 

DAPHZrOOENE linger. Synop. PI. Foss., p. 227, 1845. 
Daphnogene anglica ? Heer. Fl. Tert. Helv., vol. iii, p. 315, 1859 ; Lx., 

Ann. Kept., op. cit, p. 401, 1873 [1874] ; Tert. Fl., p. 222, pi. xxxvii, f. 

9, 1878. 
Denver group: Golden, Golorado. 
Daphnogene cretacea Lx. = Ginnamomum Scheuchzeri. 
Daphnogene elegans Wat.- Ward = Diospyros ficoidea. 
Daphnogene Heerii Lx. = Ginnamomum Heerii. 
Daphnogene lanceolata Xing. = Ginnamomum lanceolatum. 

DAPHNOPHYLLUM Heer. Neue Denkschr. Schw. Ges., vol. xxiii, 
p. 17, 1869. 

Daphnophyllun angnstifoliun Lx. Fl. Dak. Gr., p. 98, pi. xxxvi, f. 
8, 1892. 
Dakota group: Kansas. 
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DaphnophyUnzn dakotense Lz. Fl. Dak. Gr., p. 99, pL li. f. 1-4; 
pi. lii, f. 1, 1892. 

Dakota group: Kansas. 
Daphnophyllnm sp., Lz. Bept. on Olay in N. J., p. 29, 1878= f 

Amboy clay: Sayreville, New Jersey. 

DAVAZiLIA Smith. Mem. Act. Tnrin, vol. v, p. 414, 1791. 
Davallia (Stenoloma) tenuifolia Sw. Dawson, Bept on Oeol. and 
Ees. in Vic. 49tli Parallel, Appen. A, p. 329, 1876. 
Canadian Upper Laramie: Porcupine Greek. 

DAVALLITES Dawson. Trans. Boy. Soc. Ganada, vol. i, sec. iy, 

p. 25, 1882 [1883]. 
Davallltes Richardsoni Dn. Trans. Boy Soc. Ganada, vol. 1, sec. iy, 

p. 25, pL V, f. IS-lSbj 1882 [1883]. 
Upper Oretaceous:* Protection Island. 

DELESSERIA Lam. Ann. Mus., yol. zx, p. 122, 1813. 
Delesseria fnlra Lz. Ann. Bept. U. S. G^l. and Oteogr. Sury. Terr., 
p. 376, 1872 [1873]; Tert. FL, p. 39, pi. i, f. 10, 1878. 
Laramie group : Golden, Colorado. 
Delesseria incrassata Lz. = Caulerpites incrassatus. 
Delesseria lignlata Lz.=:Caulerpites lignlatus. 

DEWALQUE A Saporta and Marion. M^m. cour. et des Say. stran- 
gers de I'AcadSmie, yol. zzzyii, p. 55, 1874. 
Dawalqnea dakotenais Lz. Fl. Dak. Gr., p. 211, pi. liz, f. 5, 6, 1892. 

Dakota group: Kansas. 
Dawalquea grbnlandica Heer f FL Foss. Arct., yol. yi, abt. ii, p. 87, pL 
zziz, f. 18, 19; zliy, f. 11, 1882; Newby, Fl. Amboy Clays, p. 129, pL 
zli,f.2,3,12,1896[1896]. 
Amboy clay: K"ew Jersey. 
Dewalquea Haldemiana (Deb.) Sap. and Mar. Essai, p. 60, pi. 7, 
f. 1, 2, 1874; Lz., Proc. U. S. Nat. Mus., yol. z, p. 46, 1887; HoUick, 
Trans K Y. Acad. Sd., yol. zii, p. 36, pi. ii, f. 10, 2a, 1892. 
Cretaceous: Upper Kauab Valley, Utah; Staten Island. 
Dawalqnea Inalgiiiw Hos. and y. d. Marck. Pal»ontogr., yol. zzyi, p. 
172 [48 of reprint], pi. 32, 33, 34, 1880; HoUick, Trans. K Y. Acad. Sd., 
yol. zii, p. 36, pi. i, f. 9, 1892. 
Cretaceous: Staten Island. 
Dawalqnea primordialis Lz. G^l. and Nat. Hist. Sury. Minn., yol. 
iii, p. 18, pi. A, f. 10, 1893. 
Dakota group: New Ulm, Minnesota. 
Dawalqnea trifoliata Newby. Fl. Amboy Clays, p. 129, pi. zzii, f. 4-7, 
1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
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UICKSONIA Presl. Pterid., p. 135, 1836. 

Dicksonia mnnda Du. Trans. Boy. Boc. Canada, vol. iii, sec. iv, p. 11, 
pi. m,f. 6, 5a, 1886 [1886]. 
Mill Greek series: Mill Greek* 
Dicksonia sp., Dn. Trans. Boy. Soc. Ganada, vol. iii, sec. iv, p. 5, 1885 
[1886]. 
Kootanie: Martin Greek, British Golnmbia. 

DIOONITIiS. Miqnel. Tijdschr. v. Wis- en l^at-Wetens., vol. iv, p. 

211 (7 of reprint), 1861. 
Diodnites borealis Dn. Trans. Boy. Soc. Ganada, vol. i, sec. iv, p. 24, 
pi. iii, f. 37, 1882 [1883]. 
Lower Gretaceousf : Willow Greek, Northwest Territory. 
Kootanie: Martin Greek and Ganniore, British Golumbia. 
Diobnites Buchianus (Ett.) Bom. Org. Beste d. Lettenkohlen^. 
Thiiringens, p. 67, 1856 5 Pont., Potomac FL, p. 182, pi. Ixviii, f.l; 
Ixix, f. 1,35 Ixx, f. 2,3; Ixxi, f. 1; Ixxii, f. 1, 2; Ixxiii, f. 1-3; Ixxiv, 
f. 1^, 1889. 

Pterophyllnm Bachiannm Ett. FL d. Wealdenb., p. 21, 1852. 
Potomac formation : James Biver, Trents Beach, Dutch Oap Ganal, 

Kankeys, and near Telegraph Station, Virginia. 
Trinity division : Olenrose, Texas. 
Diodnites Bnchianus angustifolins Font. Potomac FL, p. 185, pi. 
Ixvii, f. 6; Ixviii, f. 4; Ixxi, f. 2, 1889. 
Potomac formation : Dutch Uap, Kankeys, and Occoquan, Virginia. 
Trinity division: Glenrose, Texas. 
Horsetown beds: Shasta Gounty, Galifornia. 
Diodnites Bnchianus obtnsifolius Font. Potomac FL, p. 184, pL 
clxviii, f. 3, 1889. 
Potomac formation: Dutch Oap Ganal, Virginia. 
Diodnites Bnchianus rarinervis Font. Proc. IT. S. Nat. Mus., vol. xvi, 
p. 264, pl. xxxvi, f. 3, 4, 1893. 
Trinity division; Glenrose, Texas. 
Knoxville beds: Tehama Gounty, Galifornia. 
Diodnites colunxbianus Dn. Trans. Boy. Soc. Ganada, vol. x, sec. 
iv, p. 91, 1892 [1893]. 

CyoadeoBpermnm (Dioonites) oolumbianns Dn. Geol. Surv. Canada, Kept, 
of Progress for 1872-73, Appen. i, p. 69, pl. i, f. 1-12, 1873. 
Lower Gretaceous: Skidegate Gbanuel, Queen Gharlotte Island. 
Diobnites Dunkerianus (Gopp.) Miq. Tijdschr. v. Wis- en Nat- 
Watens., vol. iv, p. 212, 1861; Font. Proc. TJ. S. Nat. Mus., vol. xvi, 
p. 2e5, pl. xxxvi, f. 12; xxxvii, f. 1, 1893. 
Trinity division: Glenrose, Texas. 
Horsetown beds: Shasta County, Galifornia. 

DIOSCOREA Plumier ex Linnaeus. Gen., ed. 1, p. 306, 1737. 
Dioscorea? cretacea Lx. Gret. Fl., p. 56, pl. xxviii, f. 10, 1874. 
Dakota group: Western Kansas. 
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DIOSPYROS Linnseas. Gen., ed. i, p. 143, 1737. 
Diospyros alaskana Schimp. Pal. Y^g., vol. ii, p. 949, 1872. 

DioBpyroB lancifolla* Lx. Ann. Rept. U. S. Geol. and Qeogr. Sarv. Terr., p. 
293, 1S71 [1872] ; Heer, Neue Denkschr., vol. xxi, p. 8, pi. i, f. 10-12; pi. ii, f. 
1-3, 1865. 
[* Preoccupied.] 
Eocene f: Alaska; Oherry Creek, Oregon ; Belliugham Bay. 
Laramie group f: Evanston, Wyoming. 
Diospyros ambigua Lx. Oret. and Tert. FL, p. 60; Fl. Dak. Or., p. 
110, 1892. 

Diospyros anceps Lx. Cret. Fl., p. 89, pi. vi, f. 6, 1874. 

Qnercns anceps Lx. Am. Joarn. Sci., vol. xlvi, p. 96, 1868. [D. anceps preoc- 
cnpied by sp. of Heer.] 

Dakota group: Nebraska. 
Diosp3nros anceps Heer. Fl. Tert. Helv., vol. iii, p. 12, pi. oil, f. 15- 
18, 1859; Lx., Proc., U. 8. Nat. Mus., vol. v, p. 448, 1882 [1883]. 
Eocene?: Cook Inlet, Alaska. 
Diospyros anceps Lx.= Diospyros ambigua. 

Diospyros apiculata Lx. Fl. Dak. Gr., p. 110, pi. xiv, f. 3, 1892; 
Hollick, Bull. Geol. Soc. Am., vol. vii, p. 13, 1896. 
Dakota group : Kansas. 
Cretaceous: Marthas Vineyard. 
Diospyros brachysepala Al. Br. Neues Jahrb. f. Min. 1845, p. 170, 
1845; Lx., Ann. Kept. U. S. Geol. and Geogr. Sarv. Terr., p. 394, 1872 
[1873]; Tert. Fl.,p. 232, pi. xl, f. 7-10; pi. xliii, f. 6, 1878. 

Rhamnns inseqnalis Lx. Ann. Rept., op. cit., p. 405, 1873 [1874 J ; Tert. Fl., p. 
279,pl.lii,f.l6,1878. 
Laramie group: Golden, Sand Creek, Sedalia, Colorado; Black 

Buttes and Hodges Pass, Wyoming. 
Fort Union group: Yellowstone Biver, Montana. 
Green River group: Florissant, Colorado. 
Montana formation?: Point of Eocks, Wyoming. 
Diospyros? celastroides Lx, FL Dak. Gr., p. 113, pi. xx, f. 7, 1892. 

Dakota group: Kansas. 
Diosp3nros Copeana Lx. Ann. Bept. U. S. Geol. and Geogr. Surv. 
Terr,, p. 414, 1873 [1874]; Tert. FL, p. 232, pL xl, f. 11, 1878. 
Green River group : Elko Station, Nevada. 
Diospyros eminens Dn. Trans. Roy. Soc. Canada, vol. xi, sec. iv, 
p. 62, pi. X, f. 40, 1893 [1894]. 
Upper Cretaceous: Port McNeill, Vancouver Island. 
Diospyros? ficoidea Lx. Bull. U. S. Geol. and Geogr. Surv. Terr., 
voL i, p. 387, 1875 [1876] ; Ann. Rept., op. cit., p. 314, 1874 [1876] ; Tert. 
FL, p. 231, pi. xl, f. 5, 6, 1878; Ward, BulL.U. S. Geol. Surv., no. 37, 
p. 105, pL xlix, f. 3, 4, 1887. 

Daphnogene elegans Wat. Ward, Bull. U. S. Geol. Surv., no. 37, p. 51, pi. xzv, 
f. 1, 1887. 
Fort Union group : Clear Creek and Burns Ranch, Montana. 
Laramie group: Bl^ck Buttes and Hodges Pass4 Wyoming. 



KKowLTON.] TERTIARY PLANTS OF NORTH AMERICA. 89 

Diospyros lancifolia Lx.=Diospyros alaskana. 

Diospyros nitida Dd. Trans. Boy. Soc. Canada, vol. i, sec. iv, p. 22, 
pi. ili, f. 10, 1882 [1883J. 

: Peace Eiver, Northwest Territory. 

?Dio8p3nro8 obtnsata Ward. Bull. U. 8. Geol. Surv., no. 37, p. 105, 
pi. xlix, f. 5, 1887. 
Fort Union group : Seven-Mile Creek, Montana. 
Diospyros primseva Heer. Phyll. Cr6t. d, Nebr., p. 19, pi. i, f. 6, 7, 
1866; Lx., Fl. Dak. Gr., p. 109, pi. xx, f. 1-3, 1892; Newby., Fl. Aiu- 
boy Clays, p. 124, pi. xxx, f. 1-6, 1895 [1896]. 
Dakota group: ISebraska and Kansas. 
Cretaceous: Glen Cove, Long Island. 
Amboy clay: South Amboy, New Jersey. 
Diosp3nros pseudoanceps Lx. Fl. Dak. Gr., p. Ill, pi. xxii, f. 1, 1892; 
Geol. and Nat. Hist. Surv. Minn., vol. iii, p. 17, pi. B, f. 6, 1893. 
Dakota group: Kansas; New XJlm, Minnesota. 
Diospyros rotundifolia Lx. Cret. FL, p. 89, pi. xxx, f. 1, 1874; Fl. 
Dak. Gr., p. 112, pi. xvii f. 8-11, 1892; Hollick, Bull. Torr. Bot. Club, 
vol. xxi, p. 53, pi. 179, f. 2, 1894. 
Dakota group: Western Kansas. 
Cretaceous: Glen Cove, Long Island. 
Diospyros Steenstmpi? Heer. Fl. Foss. Arct., vol. vii, p. 32, pi. Ixlv, 
f. 1, 1883; Lx., Fl. Dak. Gr., p. Ill, pi. xvi, f. 9, 1892. 
Dakota group: Kansas; Staten Island! 
Diospyros stenosepala Heer. Fl. Foss. Alask., p. 35, pi. viii, f. 7, 8, 
1869; Lx., Ann. Kept. U. S. Gwl. and Geogr, Surv. Terr., p. 296, 1871 
[1872]. 
Eocene!: Alaska; Snake Eiver, Yellowstone National Park. 
Diospyros vancouverensis Dn. Trans. Eoy Soc. Canada, vol. i, sec. 
iv, p. 28, pi. viii, f. 32, 1882 [1883]. 

Upper Cretaceous: Nanaimo; Port McNeill, Vancouver Island. 
Diospyros virginiana Tnmeri Lx. Proc. 17. S. Nat. Mus., vol xi, p. 
35, 1888. 
Miocene: Contra Costa, California. 
Diospyros Wodani Ung. Gen. et Sp. PI. Foss., p. 435, 1850; Syll. 
PI. Foss., pt iii, p. 27, pi. ix, f. 10-12, 1869; Lx., Tert. FL, p. 233, pi. 
lix, f. 13, 1878. 

Calyoites hexaphylla Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., 
p. 402, 1872 [1873]. 

Laramie group!: Evanston, Wyoming. 
Diospyros (calyx) Dn. Trans. Eoy. Soc. Canada, vol. xi, sec. iv, p. 62, 
pi. X, f. 41, 1893 11894]. 
Upper Cretaceous: Port McNeill, Vancouver Island. 
Diosp3nros sp., Dn. Bept. on Geol. and Res. near 49tli Parallel, 
Appen. A, p. 330, 1876. 
Lignitic Tertiary: Porcupine Creek. 
Diplazium Muellerif Heer, Lx.=Asplenium Crossii. 
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DISTICHTCTM Bmchman Schiinper and Giimbel. Bryol. Earop. 

Fobs., p. 18-20, 1846. 
Distichiuxn capUlaceuxn Brach. and Schimp. Penhallow^ Trans. Boy. 
Soo. Canada, 2d ser., toI. ii, sec. iv^ p. 62, 1896. 
Pleistooene: Long Portage, Missinaibi Biver. 
DOlMlBEYOPSIS linger. SteiermHrkische Zeitschr. Gratz, vol. ix, 1 
heft, p. 47 (1) [24 of reprint J, 1848; Gen. et Sp. PI. Foss., p. 447, 1850. 
Dombeyopsis aequifolia Gopp. Lx.=Fica8 tiliaefolia. 
DombeyopsiB grandifolia? Ung. Gen. et Sp. PI. Foss., p. 447, 1850; 
Lx., Ann. Eept. U. 8. Geol. and Geogr. Surv. Terr., p. 404, 1873 [1874] ; 
Tert. Fl., p. 255, pi. xlvii, f. 6, 1878. 
Denver group: Golden, Colorado. 
Dombeyopsis obtnsa Lx. Ann. Bep. U. S. Geol. and Geogr. Snrv. 
Terr., p. 375, 1872 [1873] ; Tert. Fl., p. 255, pi. xlvii, f. 4, 5, 1878. 
Denver groap: Golden, Colorado. ^ 
Laramie gronp: Golden, Coal Creek, Colorado. 
Dombeyopsis obtnsiloba Lx. var. f = Menispermites obtasiloba. 
Dombeyopsis occidentalis Lx. = Ficas occidentalis. 
Dombeyopsis platanoides Lx. Tert., Fl. p. 254, pi. xlvii, f. 1, 2, 1878. 
Qnercni platanU var., rotnndifolia Lx. Ann. Kept. U. 8. Geol. and Q«ogr. 
Surv. Terr., p. 405, 1872 [1878]. 
Laramie groap: Bozeman Coal Field, Montana. 
Dombeyopsis tilisefolia ( Al. Br.) Ung. = Ficos tiliaefolia. 
Dombeyopsis trivialis Lx. Ann. Bept. 17. S. Geol. and Geogr. Surv. 
Terr., p. 380, 1872 [1873] y Tert. FL, p. 255, pi. xlvii, f. 3, 1878. 
Laramie gronp : Golden, Colorado. 
DROSERA Linnseas. Syst., ed. i, 1735. 

Drosera rotondifolia L. Dn. Can. Nat., vol. iii, new ser., p. 70, 1868; 
Geol. Hist PI., p. 228, 1888. 
Pleistocene: Greens Creek on Ottawa Biver, Canada. 
DRUPA Lesqaerenx. Am. Joorn. Sci., vol. xxxii, 2d ser., p. 360, 1861. 
Dmpa rhabdosperma Lx. Am. Joorn. Sci., vol. xxxii, p. 360, 1861; 
Geol. Vt., vol. ii, p. 716, f. 150, 1861. 

: Brandon, Vermont. 

Dryandroides lignitam (Ung.) Ett. Lx.=Myrica lignitam. 
DR70PHYLLT7M Debey. Snr 1. feailles Qnerciformes d'Aix-la- 

Chapelle, p. 7, 1881. 
Dryophyllum aquamamm Ward. Bull. U. S. Geol. Snrv., no. 37, p. 
26, pi. x,f. 2-4, 1887. 
Laramie gronp: Black Bnttes, Wyoming. 
Dryophyllom basidentatnm Ward=Qaercn8 carbonensis. 
Dryophyllnm Bmneri Ward=Dryophyllnm snbfalcatom. 
Dryophyllum (Quercos) crenaUim Lx. Ball. U. S. Geol. and Geogr. 
Surv. Terr., vol. i, p. 371, 1875 [1876]; Ann. Kept. U. S. Geol. and 
Geogr. Snrv. Terr., p, 301, 1874 [1876]; Tert FL, p. 162, pi. Ixii, f. 10, 
11, 1878. 
Montana formation: Point of Bocks, Wyoming. 
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Dryophyllam elongatnm DD.=Qaercas occiden talis. 
Dryophyllum fiEdcatnm Ward. Boll. U. S. Oeol. Snrv., no. 37, p. 27, 
pi. xi, f. 1, 1887. 
Laramie groap: Hodges Pass, Wyoming. 
Dryophyllnm (Qaercas) Holmesii Lx.=Qaerca8 Holmesii. 
Dryophyllnm latifoliam Lx.= Qaercas latifolia. 
Dryophyllam neillianam Dil= Qaercas occidentalis. 
Dryophyllam occidentale Dn.= Qaercas occidentalis. 
Dryophyllam primordiale Lx.= Qaercas primordialis. 
Dryophyllam (Qaercas) salicifoliam Lx.= Qaercas Holmesii. 
Dryophylluxn stanleyanuxn Dn. Trans. Boy. Soc. Canada, 2d ser., 
sec. iv, p. 147, pi. vii, f. 13, 1895-96. 
Eocene: Stanley Park, Yancoaver, British Oolambia. 
Dryophyllnm snbfiGdcatnm Lx. Ball. U. S. Geol. and Geogr. Serv. 
Terr., voL i, p. 379, 1875; Ann. Kept., p. 301, 1874 [1876]; Tert. FL, 
p. 1«3, pi. bdU, f. 10, 1878. 

Qnercns gracilig Newby. Proo. U. S. Nat. Mns., vol. v, p. 504, 1882 [1883] ; 

Plates, pi. IxYii, f. 4 Lined]. 
DryophyUnm Bnmeri Ward. Bull. U. 8. Geol. Snrv., no. 37, p. 27, pi. x., f. 5-8, 
1887. 
Montana formation : Point of Bocks, Wyoming. 
Laramie groap: Hodges Pass, Wyoming. 
Dryophyllam sp., Dn.= Qaercas occidentalis. 
DRYOPTERIS Adanson. Fam. PL, vol. ii, p. 20, 1763. 
Dryopteris angncitipizmata (Font.) n. comb. 

Aapidinm angnstipiniiatam Font. Potomac FL, p. 96, pi. xvi, f. 1, 3, 8 ; xvii, 
f.l; xix,f.l0,1889. 
Potomac formation: Trents Beach, Datch Gap Canal, Freidericks- 
barg, and near Potomac Ban, Virginia. 
Dryopteris angostipinnata montanense (Font) n. comb. 

Aapidinm angnstipinnatnm montanense Font. Proo. U. S. Nat. Mns. , vol. xt, 
p. 491, pi. IzzxiY, f . 1, la, 1892. 
Kootanie: Great Falls, Montana. 
Dryopteris argnta (Lx.) n. comb. 

Lathnea argnta Lx. Am. Jonm. Sci., vol. Ixv, p. 207, 1868. 

Aapidinm Lakesii (Lx.) Kn. Proc. Biol. Soc. Wash., vol. vii ; p. 154, 1882; 

Bnll. U. S. Geol. Snrv., no. 106, p. 45, pL vi, f. 1-4, 1893. 
SphenopterlB Lakesii Lx. Tert. FL, p. 49, pi. ii, f. 1, la, 1878. 
Sphenopteris eocenica Ett. Lx., Ann. Kept. U. 8. Qeol. and Geogr. Snrv. 

Terr., p. 376, 1872 [1878]. 
Sphenopteris membranaoea Lx. Ann. Bept., op. oit., p. 394, 1873 [1874J ; 

Tert. Fl., p. 50, pL ii, f. 2-3a, 1878. 

Denver groap: Golden, Colorado. 
Dryopteris cystopteroides (Font.) n. comb. 

Aspidinm cystopteroides Font. Potomac FL, p. 99, pi. xri, f. 2, 1889. 
Potomac formation: Fredericksbarg, Virginia. 
Dryopteris dentata (Font.) n. comb. 

Aspidinm dentatnm Font. Potomac FL, p. 102, pi. xxv, f. 6, 7, 14, 15, 1889. 
Potomac formation: Datch Qap Oanal, near Potomac Enn, near 
telegraph station^ Virginia. 
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Dryopteris elliptica (Font.) n. comb. 

Aspidinm ellipticum Font. Potomac Fl., p. 95, pi. xiii, f. 9, 10, 1889. 
Potomac formation: Near Potomac Ban, near Brooke, Virginia. 
Dryopteris fredericksbtirgense (Font.) n. comb. 

Aspidiam frederioksborgense Font. Potomac Fl., p. 94, pi. xi, f. 1-6; xii, f. 
1-6; xvi, f.9; xix, f. 6, 7, 1889. 
Potomac formation : Fredericksborg and near Telegraph Station, 

Virginia. 
Eootanie: Anthracite, British Oolnmbia; Great Falls, Montana. 
Dryopteris heterophylla (Font.) n. comb. 

Aspidinm heterophylla Font. Potomac Fl., p. 96, pi. xiv, f. 1-5; xv,f. 1^, 
1889. 
Potomac formation : Fredericksburg, Virginia. 
Knoxville beds: Tehama Gounty, California. 
Dryopteris idahoensis Kn. Eighteenth Ann. Kept. U. S. Geol. Surv., 
pt. iii, p. 721, pi. xcix, fc 1, 2, 1898. 
Payette formation: Marsh, Idaho. 
Dryopteris Kennerlejri (Newby.) n. comb. 

ABpidiom Kennerleyi Newby. Boet. Jonrn. Nat. Hist., vol. yii, p. 513, 1863. 

Upper Cretaceous: Vancouver Island (Dn.). 
Upper Cretaceous f: Newcastle coal, Vancouver Island. 
Dryopteris macrocarpa (Font.) n. comb. 

Aspidiam macrooarpom Font. Potomac Fl., p. 103, pi. xvii, f. 2, 1889. 
Potomac formation : Dutch Gap Canal, Virginia. 
Dryopteris microcarpa (Font.) n. comb. 

Aspidinm microcarpnm Font. Potomac Fl., p. 103, pi. lix, f. 2, 12; Ix, f. 6, 7, 
1889. 
Potomac formation : Fear Potomac Bun, Virginia. 
Dryopteris monocarpa (Font.) n. comb. 

Aspidinm monooarpnm Font. Proc. U. S. Nat. Mas., vol. xt, p. 490, pi. Ixxxiii, 
f. 4rSa ; pi. Ixxxiv, f. 3, 3a, 1892. 
Kootanie: Great Falls, Montana. 
Dryopteris montanese (Font.) n. comb. 

Aspidinm montanense Font. Proc. U. S. Nat. Mns., vol. xv, p. 490, pi. Ixxxii, 
f. 1-3; pi. Ixxxiii, f. 2-3a, 1892. 
Kootanie: Great Falls, Montana. 
Dryopteris oblongifolia (Font.) n. comb. 

Aspidinm oblongifolinm Font. Potomac FL, p. 100, pi. xxi, f. 5, 1889. 
Potomac formation : Near Potomac Bun, Virginia. 
Dryopteris Oerstedi? (Heer) n. comb. 

Aspidinm Oerstedi f Heer. Fl. Foss. AT0t.,Tol.yi, abt. ii, p. 30, pi. xxxiv, 
f. 3, 4, 1882 ; Font., Potomac FL, p. 99, pi. xix, f. 4, 1889. 
Potomac formation : Near Telegraph Station, Virginia. 
Dryopteris parvifolia (Font.) n. comb. 

Aspidinm parvifolium Font. Potomac FL, p. 100, pi. xxi, f. 6 ; xxiv, f. 8 ; xxv, 
f. 10; xxvi, f. 1, 14, 16, 17, 1889. 
Potomac formation: Fredericksburg, Dutch Gap Canal, Virginia. 
Dryopteris pinnatiflda (Font.) n. comb. 

Apsidinm pinnatifidnm Font. Potomac Fl., p. 101, pi. xxi, f. 15, 1889. 
Potomac formation: Bank near Brooke, Virginia. 
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Dryopteris (Lastrea) poljrpodioides? (Ett.) n. comb. 

Lastrea ((^oniopteris) polypodioidesf (Ett.) Lesqnereuz. Tert. Fl., p. 57, 

pl.iv,f.ll,12,1878. 
Goniopteris polypodioides ^Ett. Lesqnereox. Ann. Rept. U. S. Geol. and 
Geogr. Surv. Terr., p. 394, 1873 [1874]. 
Laramie groap: Sand Greek, Colorado. 
Dryopteris vlrginica (Font.) n. comb. 

Aspidinm yirginionm Font. Potomac FL, p. 97, pi. xv, f. 7 ; xxi^f. 14. 

Potomac formation : Near Potomac Bon and near Brooke, Virginia. 
Dryopteris sp. 

Aspidiom sp., En. Bnll. Geol. Soo. Am., yoI. viii, p. 140, 1897. 
Laramie groap f: North Fork Dutton Creek, Wyoming. 

ECHITONinM Unger. Syn. PL Foss., p. 230, 1845. 
Echitoninm Sophice O. Web. Palseontogr., vol. ii, p. 187, pi. xx, f. 
17, 18625 Lx., Am. Joum. Sci., vol. xlv, f. 206, 1868; Proc. U. S. Nat. 
Mus., vol. X, p. 41, 1887. 
Laramie groap t: Marshalls, Colorado. 

»: White Biver, Dakota. 

EUElAGNnS (Toarnefort) Linnseas. Syst., ed. i, 1735. 
Elseagnos insequalis Lx. Am. Joam. Sci., vol. xxvii, p. 364, 1859; 
Geol. Tenn., p. 428, pi. K, f. 7, 1869. 
Pleistocenef : Somerville, Fayette County, Tennessee. 

EL280DENDRON Jacques f. Nova Acta Helv., vol. i, p. 36, 1787. 
Elaeodendron helveticnm Heer. Fl. Tert. Helv., vol. iii, p. 71, pi. 
cxxii, f. 6, 1859; Lx., Proc. U. 8. Nat. Mas,, vol. v, p. 449, 1882 
[1883]. 
Eocene f: Unga Island, Alaska. 
Ebeodendron polymorphum Ward. Bull. U. 8. Geol. 8urv., no. 37, 
p. 84, pi. xxxviii, f. 1-7, 1887. 
Fort Union group: Bums Banch, Montana. 
Elseodendron sermlatnm Ward. Bull. U. S. Geol. Surv., no. 37, p. 
83, pi. xxxvii, f. 3-5, 1887. 
Fort Union group : Bums Banch and Seven-Mile Creek, Montana. 
Elceodendron speciosum Lx. FL Dak. Gr., p. 175, pi. xxxvi, f. 2, 3, 
1892. 
Dakota group : Kansas. 

ELODEA Michaux. FL Bor. Am., vol. i, p. 20, 1803. 

Elodea canadensis ? Mx. Penhallow, Bull. Geol. Soc. Am., vol. i, p. 
325, 1890. 
Pleistocene: Boiling Biver, Manitoba. 

EMBOTHRITES Unger. Gen. et Sp. PL Foss., p. 428, 1850. 
Embothrites ? daphneoides Lx. Cret. and Tert. FL, p. 51, 1883. 

Embothriam f daphneoides Lx. Cret. FL, p. 87, pi. xzx, f. 10, 1874. 

Dakota group : Kansas. 
Embothrium f daphneoides Lx. = Embothrites ? daphneoides. 
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ENCISPHAIiARTOPSIS Fontaine. Potomac FL, p. 174, 1889. 
Encephalartopsifl nervosa Font. Potomac FL, p. 174, pi. Ixx, fl 4; 
Ixxi, f. 3, 4; Ixxii, 1 3, 4, 1889. 
Potomac formation : Fredericksbnrg, Virginia. 

ENCEPHALARTOS Lehman. Pngill., vol. vi, p. 3, 1834. 
Encephalartos cretaceuB Lx. Fl. Dak. Gr., p. 29, pi. i, f. 12, 1891. 
Dakota gronp: Kansas. 

ENGELHARDTZA Leschen. In Blame, B\jdr., 528, 1825. 
Engelhardtia ozyptera Sap. fitndes (Ann. d. Sci. Nat., 5th ser., Hot., 
vol. 4), p. 344, pi. xii, f. 2, 1865; Lx., Oret. and Tert. Fl., p. 192, 1883. 
Green Biver group : Florissant, Colorado. 

EQUISETUM (Tonrnefort) Linnaens. Gen. PL, p. 322, 1737. 
Eqiiisetnm anrense L. Knowlton, Am. GtooL, vol. xviii, p. 371, 1896. 

Glacial: Morgantown, West Virginia. 
Eqiiisetnm globulosuxn Lx. Proc. T7. S. Nat. Mas., voL v, p. 444, 1882 
[1883] ; Gret. and Tert. FL, p. 222, pL xlviii, f. 3, 1883. 

Eocene f: Alaska. 

Fort Union groap: Bad Lands, Dakota. 
Eqnisetnm Haydenii Lx. Ann. Bept. U. S. G^l. and Geogr. Sorv. 
Terr., p. 284, 1871 [1872] ; Tert. FL, p. 67, pi. vi, f. 2-4, 1878. 

Green Elver groap: Barrell Springs, Wyoming. 

Denver groap t: Carbon, Wyoming. 
Eqnisetnm Homii Lx. Proc. T7. S. Nat. Mas., vol. xi, p. 23, 1888. 

Eocene t: Cherry Creek, Oregon. 
Eqnisetnm lasvigatnm Lx. Tert. FL, p. 68, pL vi, f. 6, 7, 1878. 

Eqnisetom f Isyigataiu Lx. Ann. Kept. U. S. Geol. and Geogr. Sarv. Terr., p. 
895, 1873 [1874]. 

Laramie groap: Golden and Sand Creek, Colorado. 
Eqnisetnm Lesqnerenxii nom. nov. 

Eqnisetam limosum f L.* Lesquereox, Ann. Rept. U. S. Geol. and Geogr. 
Surv. Terr., p. 299, 1871 [1872] ; Tert. Fl., p. 69, pL vi, £ 6, 1878. [• Not the 
living S, limo9um!'] 

Iffiocenef : Yellowstone National Park. 
Eqnisetnm limosnm L. Penhallow, Ball. Geol. Soc. Am., vol. i, p. 
327, 1890; Trans. Boy. Boc. Canada, 2d ser., voLii, sec. iv, p. 66, 71, 
1896. 
Pleistocene: Greens Creek and Besserer's Wharf, Ottawa Biver. 
Eqaisetam limosamf L. Lx. = Eqaisetam Lesqaereaxii. 
Eqnisetnm Lyelli Mia^nteU. GeoL S. E. England 1833, p. 217, 1833; 
Font., Potomac FL, p. 65, pi. i, f. 7; pi. ii, f. 4, 5, 1889; Dn., Trans. 
Boy. Soc. Canada, vol. x, sec. iv, p. 83, f. 1, 1892 [1893]. 
Potomac formation: Fredricksbnrg and Batch Gap Canal, Vir- 
ginia. 
Kootanie: Canada. 
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Eqnisetnm marylandicum Font. Potomac FL, p. 65, pi. ii, f. 10, 
1889. 
Potomac formation: Baltimore, Maryland. 
EqaiBCtom nodosum Lx.= Phragmites cretaceus. 
Eqnisetnm oregonense Newby. Proc, U. S. Nat. Mas., vol. v, p. 503, 
1882 [1883]. 
Miocene f: Currant Greek, Oregon. 
Eqnisetnm Parlatorii (Heer) Schimp. Pal. Y^g., vol. i, p. 261, 1869. 

Physagenla Parlatorii Heer. Fl. Tert. Helv.^ vol. i, p. 109^ pi. xlii, f. 2-17, 
1885; Dn.y Rept. G^l. and Res., near 49th Parallel, Appen. A, p. 329, pi. 
xvi, f. 3, 4, 1875. 

: Great Valley, Canada. 

Eqnisetnm robnstnm Newby. Bost. Journ. Nat. Hist, vol. vii, p. 
513; 1863. 
: Bellingham Bay, Washington. 

Eqnisetnm scirpoides Mx. Dn., Oan. Nat., vol. iii, new ser., p. 73, 
1868; Geol. Hist. PL, p. 230, 1888. 
Pleistocene: Greens Creek, Ottawa River, Canada. 
Eqnisetnm similkamense Dn. Geol. Surv. Canada, Bept. of Prog- 
ress 1877-78, p. 186, pi. B, 1878; Trans. Roy. Soc. Canada, vol, viii, 
sec. iv, p. 76, f. l-ld^ 1890. 
Eocene t: Similkameen Valley, British Columbia. 

Eqnisetnm sylvaticnm? L. Penhallow, Bull. Geol. Soc. Am., vol. i, 
p. 327, 1890. 
Pleistocene: Canada. 

Eqnisetnm tezense Font. Proc. U. S. Nat. Mus., vol. xvi, p. 263, pi. 
xxxvi, f. 1, 1893. 
Trinity division : Glenrose, Texas. 
Knoxvillebeds: Tehama County, California. 

Eqnisetnm virginicnm Font. Potomac FL, p. 63, pi. i, f. 1-6, 8; pi. 
ii, f. 1-^, 6, 7, 9, 1889. 
Potomac formation : Dutch Gap Canal, Virginia. 
Eqnisetnm wyomingense Lx. Ann. Rept. U. S. Geol. and Geogr. 
Surv. Terr., p. 409, 1873 [1874J; Tert. FL, p. 69, pL vi, f. 8-11, 1878. 
Green River group: Green River, Wyoming. 

Eqnisetnm sp., Dn. Rept. GeoL and Res. near 49th Parallel, Appen. 
A, p. 329, 1876. 
Canadian Upper Laramie: Porcupine Creek. 
Eqnisetnm sp.. Paisley. Can. Nat., 2d ser., vol. vii, p. 270, 1876. 

Post pliocene: Bathurst, New Brunswick. 
Eqnisetnm, rootlets o^ Lx. Rept. on Clays in N. J., p. 28, 1878. 

Amboy clay: Washington, New Jersey. 
Eqnisetnm sp. Lx. Cret. and Tert. FL, p. 239, pL 1, f. 8, 1883. 
- Miocene: Corral HoUow, California. 
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Equisetun sp., Lx. Gret. and Tert Fl., p. 239, pi. 1, f. 7, 1883. 

Miocene: Oontra Gosta, Galifornia. 
Eqiiisetnm sp., Dn. Trans. Boy. Soc. Ganada, vol. iv, sec. iv, p. 22, 
pi. i, f. 2, 1886 [1887]. 

Ganadian Upper Laramie: Great Valley, Ganada. 
Eqnisetnm sp., Font. Potomac Fl., p. 66, pi. clxx, f. 8, 1889. 

Potomac formation : Baltimore, Maryland. 
Eqnisetnm sp.. Font. Potomac Fl., p. 65, pi. ii, f. 8, 1889. 

Potomac formation : Fredericksburg, Virginia. 
Eqnisetnm sp., Penhallow. Trans. Boy. Soc. Ganada, 2d ser., vol. ii, 
sec. iv, p. 71, 1896. 

Pleistocene: Scarboro Heights, Ontario. 
Equisetiun sp., Kn. Bull. Oeol. Soc. Am., vol. viii, p. 133, 1897. * 

Laramie group: Lance Greek, Gonverse County, Wyoming. 
Eqiiisetnm sp., Kn. Eighteenth Ann. Bep. U. S. Geol. Surv., pt. iii, 
p. 722, 1898. 

Payette formation : Idaho Gity, Idaho. 

EREMOPHYLLTTM Lesquereux. Gret. Fl., p. 107, 1878. 
Eremophyllnm fimbriatnm Lx. Gret. Fl., p. 107, pi. viii, f. 1, 1874. 

Ficusf fimbriatuB Lx. Am. Joom. Soi., vol. xlvi, p. 96, 1868. 
Dakota group : Decatur, Nebraska. 

ERIOCAULON Linnaeus. Gen., ed. ii, p. 35, 1742. 
Eriocaulon? porosmn Lx. Ann. Bept. U. S. G^ol. and Geogr. Surv. 
Terr., p. 396, 1873 [1874 1; Tert. FL, p. 106, pi. xvi, f. 2, 2a, 1878. 
Laramie group: Sand Greek and Murpheys, near Golden, Golorado. 

EUCALTPTOPHTIiLnM Fontaine. Potomac Fl., f. 325, 1889. 

EucalsrptophyUum oblongifolium Font. Potomac Fl., p. 325, pL 
clxii, f. 4, 1889. 
Potomac formation: Near Brooke, Virginia. 

EUCALYPTUS I/H6ritier. Sert. Angl., p. 18, 1788. 

Eucalsrptiis? americana Lx. Tert. FL, p. 296, pi. lix, f. 11, 12, 1878. 

Eucalyptus amerioanns Lx. Ann. Rept. U. S. GeoL and Geogr. Surr. Terr., 
1871, suppL, p. 7, 1871 [1872]. 
Green Biver group: Green Biver Station, Wyoming. 

Eucalsrptos ? angustifolia Newby. FL Amboy Clays, p. Ill, pi. xxxii, 
f. 1, 6, 7, 1895 [1896J. 
Amboy clay: South Amboy, ISTew Jersey. 

Eucalsrptns? attenuata Newby. Fl. Amboy Clays, p. Ill, pL xvi, f. 
2, 3, 5, 1895 [1896]. 
Amboy clay: South Amboy, New Jersey. 

Eucalsrptns dakotensis Lx. FL Dak. Gr., p. 137, pi. xxxvii, f. 14r-19, 
1892. 
Dakota group : Kansas. 
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Eucalyptus Oeinitzi Heer. Fl. Foss. A ret., vol. vi, abt. ii, p. 93, pi. 
xix, f. Ic; Ixv, f. 4-9; xlvi, f. 12 c, d, 13, 1882; Lx., FL Dak. Gr., p. 
138, pi. xxxvii, f. 20, 1892; Newby., FL Amboy Clays, p. 110, pi. xxxii, 
f,2, 12, 15, 16, 1895 [1896]. 

Myrtophyllnm (Eucalypitasf) Geinitzi Heer. Fl. Fobs. Arct., vol. iii, abt. ii, 
p. 116. pi. xxxii, f. 14-17 ; xxxiU, f. 66, 1874. 

Dakota group : Kansas. 
Amboy clay: New Jersey. 

Cretaceous: Staten Island; Glenn Cove, Long Island; Marthas 
Vineyard. 

Eucalsrptns Oouldii Ward. Bull. Torr. Bot. Club, vol. xxiv, p. 576, f. 
(in text) 1, 2, 1897. 
Dakota group : Clark County, Kansas. 

Eucalyptus Hseringiana? Ett. Abbandl. d. k. k. Geol. Keiclisan- 
stalt, vol. ii, pt. 3, p. 84, pi. xxxviii, f. 2-25, 1853; Lx., Ann. Rept. 
U. 8. GeoL and Geogr. Surv. Terr., p. 400, 1872 [1873] ; Tert. FL, p. 296, 
pL lix, £ 10, 1878. 
Laramie group: Black Battes, Wyoming. 
Eucalyptus? nervosa Newby. MSS. HoUick, Ball. Torr. Bot. Club, 
vol. xxi, p. 56, pi. 174, f. 10, 1894. Newby. FL Amboy Clays, p. 112, 
pi. xxxii, f. 3-5, 8, 1895 [1896]. 
Cretaceous : Sea Cliff, Long Island. 

Eucalyptus? parvifolia IS^ewby. FL Amboy Clays, p. 112, pi. xxxii, f. 
9, 10, 1895 [1896.] 
Ajnboy clay : South Amboy, New Jersey. 

EUOENIA Micheli ex Linnseus. Syst., ed. L, 1735. 
Eugenia primseva Lx. Fl. Dak. Gr., p. 137, pi. liii, f. 5-9, 1892. 
Dakota group : Kansas. 

EUONTMIJS Linnaeus. Hort. Cliff, p. 39, 1737. 
Euonymus flezifolius Lx. Cret. and Tert. FL, p. 183, pL xxxviii, f. 13, 
1883. 
Green River group : Uinta County, formerly but wrongfully called 
Randolph County, Wyoming. 
Enonymus zantholithensis Ward. Bull. U. S. GeoL Surv., no. 37, 
p. 82, pL xxxvii, f. 1, 2, 1887. 
Fort Union group : Bums Ranch, Montana. 

FAGK>PHYIiLU'M Nathorst. Pal. Abhandl. v. Dames u. Kayser, 

voL iv, heft 3, p. 5, 1888. 
Fagophyllmn nervosum Dn. Trans. Roy. Soc. Canada, vol. xi, sec. 
iv, p. 58, pL vii, f. 16, 1893 [1894]. 
Upper Cretaceous : Port McNeill, Vancouver. 
Fagophyllum retosum Dn. Trans. Roy. Soc. Canada, vol. xi, sec. iv, 
p. 57, pi. vii, f. 15, 1893 [1894]. 
Upper Cretaceous: Port McNeill, Vancouver. 
Bull. 162 7 
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FAOnS (Toarnefort) LinnsBas. Syst., ed. i, 1735. 
Fagns Antipofii Abich. M^m. Acad. Sci. St. Petersboarg, ser. vi^ ScL 
math, et pbysiq., vol. vii, p. (35 of reprint) 672, pi. viii, f. 2, 1858; 
Heer, FL Fobs. Arct., vol. ii, abt. ii, p. 30, pi. v, £ 4a; vii, f. 4-8; 
viii, f. 1, 1869. 
Eocene?: Port Grabam, Alaska. 
Miocene: Table Mountain, California. 
Laramie group!: Point of Eocks, Wyoming. 
Fagus castanesBfolia Ung.= 0a8tanea castaneae folia. 
Fagns cretacea IN'ewby. Later Extinct Floras, p. 23, 1868. 

Dakota group: Kansas. 
Fagus Deucalionis Ung. Syn. PI. Foss., p. 218, 1845 ; Lx., Proc. U. S. 
Nat. Mus., vol. V, p. 446, 1882 [1883]. 
Eocene?: Cook Inlet, Alaska. 
Fagus Deucalionis Ung. Lx., Ann. Bept., 1871, p. 292= Unknown. 
[!N"ot afterwards referred to by Lesquereux.] 
Laramie group!: Evanston, Wyoming. 
Fagns Feronice Ung. Syn. PI. Foss., p. 219, 1845; Lx., Ann. Bept. 
U. S. Geol. and Geogr. Surv. Terr., p. 413, 1873 [1874]; Tert. Fl., p. 
146, pi. xix, f. 1-3, 1878. 
Green Eiver group : Elko Station, Nevada. 
Eocene!: Port Grabam, Alaska. 
Fagns fermginea Micbx. Lesquereux, Am. Joum. Sci., vol. xxvii, p. 
363, 1859; Oteol. Tenn., p. 427, pi. K, f. 11, 1869; Kn., Am. Geol., voL 
xviii, p. 371, 1896. 
Pleistocene!: Somerville, Fayette County, Tennessee. 
Glacial: Morgantown, West Virginia. 
Fagns Hitchcockii Lx. Am. Joum. Sci., vol. xxxii, p. 357, 1861; 
Geol. Vt., vol. ii, p. 714, f. 126, 127, 1861. 

: Brandon, Vermont. 

Fagns macrophylla Ung. Denkscbr. Wien. Akad., vol. vii, p. (19 
of reprint) 175, pi. ii, f. 10, 1854; Heer, Fl. Foss. Arct., vol. ii, abt. 
ii, p. 31, pi. viii, f. 2, 1869. 
Eocene!: Port Grabam, Alaska. 
Fagns orbicnlata Lx. Fl. Dak. Gr., p. 51, pi. xlvii, f. 6, 1892. 

Dakota group: Ellswortb County, Kansas. 
Fagns polycladns Lx. Am. Joum. Sci., vol. xlvi, p. 95, 1868. 
Dakota group: Decatur, Nebraska; Kansas. 

Fagns proto-nncifera Dn. Trans. EU)y. Soc. Canada, vol. i, sec. iv, 
p. 21, pi. ii, f. 6, 6a, 1882 [1883]. 

: Peace Biver, Nortbwest Territory. 

Fagns psendo-fermginea Lx. Mem. Mus. Comp. Zool., vol. vi, no. 2, 
p. 3, pi. ii, f. 14, 1878. 
Iliocene: Cbalk Bluffs, California. 



KHOWLTOK.] TERTIARY PLANTS OF NORTH AMERICA. 99 

FEILDENIOPSIS Footaiiie. Potomac FL, p. 204, 1889. 
Feildeniopsis crassinervis Font. Potomac Fl., p. 205, pi. Ixxxvi, 
f. 5, 1889. 
Potomac formation: Kankeys, Virginia. 

FICOPHYLLT7M Fontaine. Potomac Fl., p. 290, 1889. 
Ficophyllmn crassinerve Font. Potomac Fl., p. 291, pi. cxliy, f. 3^ 
cxlv, f. 3; cxlvi, f. 1; oxlvii, £ 4; cxiviii, f. 1, 2, 4; clvii, f. 4^ clxxiii, 
f. 10, 1889. 
Potomac formation : Fredericksburg, near Datch Gap Oanal, Deep 
Bottom, Virginia. 

Ficophyllmn eucalyptoides Font. Potomac Fl., p. 294, pi. clxiv, 
f. 1, 2, 1889. 
Potomac formation : Near Brooke, Virginia. 

Ficophylluxn serratnm Font. Potomac FI., p. 294, pi. cxlv, f. 2 ; cxix, 
f. 9, 1889. 
Potomac formation: Fredericksburg, Virginia. 

Ficophylluxn tenninerve Font. Potomac Fl., p. 292, pi. cxl, f. 3; cxli, 
£ 2; cxlx, f. 1, 4; cxlvii, f. 2; cxlix, f. 1, 3, 5: clvi, f. 1, 1889. 
Potomac formation : Near Potomac Bun and Fredericksburg, Vir- 
ginia. 

FICT7S Toumefort ex Linnaeus. Syst., ed. v, 1735. 
Ficns aUgera Lx. Fl. Dak. Gr., p. 84, pi. x, f. 3-6, 1892. 
Dakota group: Oloud County, Kansas. 

Ficns alkalina Lx. Cret. and Tert. FL, p. 164, pi. xliv, f. 7-9, 1883. 
Green Biver group: Alkali Station, Wyoming. 

Ficns alaskana Newby. Proc. U. S. !N'at. Mus., vol. v, p. 512, 1882 
[1883J. 
Eocene! : Oook Inlet and Admiralty Inlet, Alaska. 

Ficns Andrtei Lx. Bull. Mus. Comp. Zool., vol. xvi, p. 50, 1888. 
Denver group : Golden, Colorado. 

Ficns? angnstata Lx. Oret. and Tert. Fl., p. 47, 1883. 
Dakota group: Bluff Greek, Kansas. 

Ficns appendicnlata Heer. Fl. Tert. Helv.,vol. ii,p. 67, pi. Ixxxv, 
f. 12, 13, 1856; Lx., Proc. U. S. Nat. Mus., vol. xi, p. 31, 1888. 
Eocenet : Lassen County, California. 
Ficus arenacea Lx., ex. p.=Ficus lanceolata. 
Ficus arenacea Lx., ex. p. = Ficus uncata. 
Ficus arenacea brevipetiolata Lx.=Ficus uncata. 

Ficns artocarpoides Lx. Cret. and Tert. Fl., p. 227, pi. xlvii, f. 1-6, 
1883. 
Fort Union group: Bad Lands, Dakota. 
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Ficns asarifolia Ett Denkschr. d. k. Akad. Wissensch., toL xxvi, 
p. 156,1867; Lx.,Bull. U. S. GeoL and Geogr. Snrv. Tear., vol. i,p. 366, 
1875 [1876]; Ann. Kept., op. dt., p. 378, 1872 [1873]; Tert. FL, p. 207, 
pi. bd,f. 18-21, 1878. 

Denver bedsf : Gh>lden, Colorado. 

Laramie group: Black Battes, Wyoming. 

Montana formation: Point of Eocks. 

FicuB asarifolia minor Lx. Bull. XT. S. Qeol. and Geogr. Surv. Terr., 
vol. i, p. 367, 1876 [1876] ; Tert Fl., p. 208, 1878. 
Montana formation: Point of Bocks, Wyoming. 
Ficos aaiminaefolia Lx. Oret. and Tert. FL, p. 250, pL Ivi, f. 1-3, 
1883. 
Miocenet: Bock Corral, Placer County, California. 
Ficns atavina Heer. FL Foss. Arct., voL vi, abt. ii, p. 69, 1882; Lx., 
Proc. U. S. Nat. Mas., vol. x, p. 40, 1887. 
: Upper Kanab Valley, Utah. 

Ficns anricnlata Lx. Ann. Bept. U. S. Geol. and Geogr. Surv. Terr., 
p. 379, 1872 [1873]; Tert FL, p. 206, pL xxx, f. 4-6, J 878. 

FiooB tninoata f Lx. [neo Heer, 1859]. Ann. Rept., op. oit., p. 400, 1873 [1874]. 
FiooB subtmncata Lx. Tert. Fl., p. 206, pL xxx, f. 7-8, 1878. 
Laramie groap: Golden, Colorado. 
Livingston beds: Bozeman coal field, Montana. 

Ficna anstiniana Lx. Geol. and Nat. Hist. Sorv. Minn., vol. iii, p. 14, 
pi. A, f. 5, 1893. 
Dakota group: Cottonwood River, Minnesota. 
Ficns Beckwithii Lx. Cret. and Tert. FL, p. 46, pi. xvi, f. 5^ pL xvii, 
f. 3, 4, 1883. 
Dakota groap: Morrison, Colorado. 

Ficna Berthondi Lx. Bnll. Mns. Comp. ZooL, vol. xvi, p. 49, 1888. 

Denver group: Golden, Colorado. 
Ficus Berthoudi Lx. FL Dak. Gr., p. 78, 1892 = Ficus LesquereuxiL 
Ficns cinnamomoides Lx. Trans. Am. PhiL Soc., voL xiii, p. 417, 
pL xvii, f. 8, 1869. 

Eolignitic: Mississippi. 
Ficus Clintoni Lx. = Ficus planicostata Clintoni. 
Ficns Condoni Newby. Proc. U. S. Nat. Mus., vol. v, p. 512, 1882 
[1883]. 

Miocenef : Bridge Creek, Oregon. 

Ficns contorta Dn. Trans. Boy. Soc. Canada, voL xi, sec. iv, p. 60, 
pi. ix, f. 31, 1893 [1894]. 
Upper Cretaceous: Port McNeill, Vancouver Island. 

Ficns ? corylifolins Lx. Ann. Sept. U. S. GeoL and Gtoogr. Surv. 
Terr., p. 394, 1872 [1873], [Not afterwards recognized by its author.] 
Laramie group f: Black Buttes, Wyoming. 
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Ficos crassipes Heer. Fl. Foss. Arct., vol. vi, abt. ii, p. 70, pi. xvii, 
f. Oaj pi. xxiv, f. 1, 2, 1882; Lx., Fl. Dak. Gr., p. 79, pi. xiii, f. 3, 1892. 
ProteoidB orassipes Heer. Fl. Fobs. Aiot., vol. lii, abt. ii, p. 110, 1874. 
Dakota group: Kansas. 
Ficus Grossii Ward=Ficu8 nncata. 
FicuB ? cimeatas Newby. Bost. Jonm. Nat. Hist., vol. vii, p. 524, 1863. 

GFetaceonst: Orcas Island, Washington. 
Ficns dabnatica £tt. Denkschr. d. Wien. Akad., vol. viii, p. 13, 
pi. vii, f. 11, 1855; Lx., Bull. U. 8. Geol. and Geogr. Surv. Terr., vol. i, 
p. 367, 1875 [1876] J Ann. Kept. U. S. Geol. and Geogr. Surv. Terr., 
p. 303, 1874 [1876]; Tert. FL, p. 199, pi. Ixiu, f. 3^, 1878. 
Laramie group : Goal Greek, Golorado. 
Montana formation: Point of Bocks, Wyoming. 
Ficns defleza Lx. Fl. Dak. Gr., p. 80, pi. iii, f. 13; pi. xvi, f. 3, 1892. 

Dakota group: Kansas. 
Fictus distorta Lx. Bull. U. S. Geol. and (xeogr. Surv. Terr., voL i, 
p. 393, 1875 [1876]; Ann. Bept. U. S. Geol. and Geogr. Surv. Terr., 
p. 342, pi. V, f. 5, 1874 [1876]. 
Dakota group:. Fort Barker, Kansas. 
Ficus f fimbriatus Lx.=Eremopbyllum fimbriatum. 
Ficns Fredericksburgensis Font. Potomac Fl., p. 295, pi. cxlviii, 
£ 3, 5, 1889. 
Potomac formation : Fredericksburg, Virginia. 
Ficus Gaudini Lx.=Ficus uncata. 

Ficns glascoeana Lx. Gret and Tert. Fl., p. 48, 1883; Fl. Dak. Gr., 
p. 76, pi. xiii, f. 1, 2, 1892. 
Dakota group: Glascoe, Kansas. 
Ficus goldiana Lx.=Ficus planicostata Glintoni. 
Ficns? Hallianaljx. Gret FL, p. 68, pL xxviii, f. 3, 9, 1874. 

Dakota group: Minnesota. 
Ficns Haydenii Lx. Ann. Bept. U. S. Geol. and Geogr. Surv. Terr., 
p. 394; 1872 [1873]; Tert. FL, p. 197, pi. xxx, f. 1, 1878. 
Laramie group: Black Buttes, Wyoming. 
Ficns InaBqnalis Lx. Fl. Dak. Gr., p. 82, pi. xlix, f. 6-^; pi. 1, f. 3, 
1892. 
Dakota group: Kansas. 
Ficns irregnlaris Lx. Bull. U. S. Geol. and Gtoogr, Surv. Terr., vol. i, 
p. 368, 1875 [1876] ; Tert. FL, p. 196, pi. xxxiv, f. 4-7 ; pi. Ixiii, f. 9, 1878. 
UlmoBf iiregalarifl Lx. Ann Rept. U. S. Geol. and Qeogr. Snrv. Terr. p. 378, 
1872 [1878]. 

Denver group : Golden, Golorado. 

Laramie group: Golden, Golorado; Black Buttes, Wyoming. 

Montana formation: Point of Bocks, Wyoming. 
Ficns Jynz Xing. Gen. et Sp. PL Foss., p. 413, 1850. Lx., Ann. Bept. 
U. S. GeoL and Geogr. Surv. Terr. p. 414, 1873 [1874]; Tert. FL, p. 
193, pi. xxviii, f. 6, 1878. 

Oreen Biver group: Elko Station, ^N^evada. 
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Ficns Kniudana Heer. Neue Denkschr, Schw. Ges., voL xxiii, p. 15, 
pi. V. f. 3-6, 1869; Lx., Fl. Dak. Gr., p. 81, pi. 1, f. 5, 1892; floUick, 
Bull. GeoL Soc. Am., vol. vii, p. 13, 1895. 
Dakota group: Kansas. 
Cretaceous: Marthas Vineyard. 
Ficus lanceolata Heer. Fl. Tert. Helv., vol. ii, p. 62, pi. Ixxxi, f. 2-^, 
1856; Lx., Ann. Rept. U. 8. Geol. and Geogr. Surv. Terr., p. 300, 1871 
[1872] ; Tert. Fl., p. 192, pi. xxviii, f. 1-5, 1878. 

Fioas arenacea Lx., ex.p. Ann. Rept., loc. cit., p. 300; Tert. Fl., p. Id5, pi. 
xxix, f. 1, 4, 1878. 
Laramie group: Marshall's mine. Goal Greek, and near Mount Gar- 
bon, Colorado. 
Ficns lanceolato-acuminata Ett. Denkschr. Wien. Akad., vol. xxxii 
(Fobs. Fl. v. Sagor), p. 182, pi. vi, f. 3, 4, 1872; Lx., Fl. Dak. Gr., p. 85, 
pi. xiii, f. 4, 1892. 
Dakota group: Kansas. 
FicuB latifolia (Lx.) n. comb. 

Fleas planicostata latifolia Lx. Ann. Rept. U.S. Geol. and Geogr. Snrr. 
Terr., p. 393, 1872 [1873] ; Tert. Fl., p. 202, pi. xxi, f. 9, 1878. 
Laramie group: Golden and Marshalls, Goloraxio; Black Buttes, 
Wyoming. 
Ficus laurophylla Lx. = Ficus reticulata. 

Ficns laurophyllidia Dn. Trans. Boy. Soc. Canada, vol. xi, sec. iv, p. 
60, pi. x,f. 37, 1893 [1894]. 
Upper Cretaceous: Wellington mine, Nanaimo. 
Ficus Lesquereuxii nom. nov. 

Ficns Berthoudi * Lx. Fl. Dak. Gr. p. 78, pi. xii, f. 3, 1892 ; HolUck, Bull. Geol. 
Soc. Am., vol. vii, p. 13, 1895. [*Name preoccnpied by F. Berthoudi of Lea- 
qnereux, 1888.] 

Dakota group: Kansas. 

Cretaceous : Marthas Vineyard. 
Ficns limpida Ward. Bull. U. S. Geol. Surv., no. 37, p. 42, pi. xxii, f. 
3, 1887. 

Fort Union group: Clear Greek, Montana. 
Ficus xnacrophylla Lx. Fl. Dak. Gr., p. 76, pi. xi, f. 1, 1892. 

Dakota group: Kansas. 
Ficns xnagnoliaefolia Lx. Gret. and Tert. Fl., p. 47, pi. xvii, f. 5, 6, 1883. 

Dakota group : Morrison, Colorado. 

Upper Cretaceous : Vancouver Island. 
Ficns maxiTna Dn. Trans. Boy. Soc. Canada, vol. i, sec. iv, p. 21, pL 
ii, f. 5, 1882 [1883]. 

: Coal Brook, Northwest Territory. 

Ficns melanophylla Lx. Fl. Dak. Gr., p. 83, pi. 1, f. 2, 1892. 

Dakota group : Kansas. 

Ficns membranacea Newby. Proc. U. S. Nat. Mus., vol. v., p. 512, 
1882 [1883]. 
Eocene f: Cook Inlet, Alaska. 
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Ficns microphylla Lx. Mem. Ma8..0omp. ZooL, vol. vi, do. 2, p. 18, 
pL iv, f. 10, 11, 1878. 
Miocene: Table Mountain and Shasta Goanty, California. 
Ficua Mndgei Lx. Fl. Dak. Gr., p. 83, pi. xii, f. 4, 1892. 

Dakota group: Kansas. 
Ficns miatinerviB Heer. FI. Tert. Helv., vol. ii, p. 63, pi. Ixxxi, f. 6-10, 
1856; Lx., Ann. Kept. U. S. Geol. and Geogr. Surv. Terr, p. 300, 1871 
[1872]; Tert. Fl., p. 194, pi. xxviii, f, 7, 8, 1878. 
Laramie group: Coal Creek, Colorado, etc. 

f : Graves County, Kentucky. 

FicuB myricoides HoUick. In Newby., Fl. Amboy Clays, p. 71, pi. 
xxxii, f. 18; xli, f. 8, 9, 1895 [1896], 
Amboy clay: No location. 
Ficns (Protoficns) nervosa Kewby. Proc. XT. 8. Nat. Mus., vol. v, 
p. 512, 1882 [1883]. 
Laramie group!: Evanston, Wyoming. 
Ficus oblanceolata Lx.=: Pistacia oblanceolata. 
Ficns occidentalis Lx. Tert FL, p. 200, pi. xxxii, f. 4, 1878. 

Dombeyopsis occidentalis Lx. Ann. Rept. U. 8. Geol. and Geogr. Surv. Terr., 
p. 380, 1872 [1873]. 

Denver group: Golden, Colorado. 
Ficns? oregoniana Lx. Proc. U. S. Nat. Mus., vol. xi, p. 18, pi. ix, f. 3, 
1888. 
Miocene: John Day Valley, Oregon. 
Ficns .ovalis Lx. Bull. U. S. Geol. and Geogr. Surv. Terr., vol. i, p. 
387, 1876 [1876]; Tert. FL, p. 198, pi. xxx, f. 2, 1878. 

f : Pleasant Park, Colorado. 

Ficns ovata IN^ewby. Fl. Amboy Clays, p. 70, pi. xxiv, f. 1-3, 1895 
[1896]. 
Amboy clay: Woodbridge, New Jersey. 
Ficns planicostata Lx. Ann. Kept. U. S. Geol. and Geogr. Surv. Terr., 
p. 393, 1872 [1873]; Tert. FL, p. 201, pi. xxxi, f. 1-8, 10-12, 1878. 
Denver beds: Golden, Colorado. 

Laramie group: Coal Creek, Marshalls, Colorado; Black Buttes, 
Wyoming. 
Ficns planicostata Clintoni (Lx.) n. comb. 

Ficns planicostata goldiana Lx. Ann. Rept. U. S. Geol. and Geogr. Snrv. 

Terr., p. 399, 1873 [1874] ; Tert. FL, p. 202, pi. xxxiii, f. 1, la, 2, 3, 1878. 
Ficns Clintoni Lx. Ann. Rept., loo. cit., p. 393, 1872 [1878], 

Denver beds: Golden, Colorado. 
Eoligintic: Cross Lake, Louisiana. 
Ficus planicostata goldiana Lx.==: Ficus planicostata Clintoni. 
Ficns planicostata latifolia Lx. = Ficus latifolia. 

Ficns popnlina Heer. FL Tert Helv., vol. ii, p. 66, pi. Ixxxv, f. 1-7; 
Ixxxvi, 1866; Lx., Ann. Rept U. S. Geol. and Geogr. Surv. Terr., 1871, 
suppL, p. 6, 1871 [1872], [Not afterwards referred to by Lesquereux.] 
Eocene t: Green River, Wyoming. 
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Ficns prsocnrsor Lx. Fl. Dak. Gr., p. 81, pi. xlix^ f. 5, 1892. 

Dakota group : Kansas. 
Ficns primordialis Heer. Phyll. Gr^t. d. Nebr., p. 16, pi. iu, f. 1, 1866. 

Dakota group; Tekamah, Nebraska. 
Ficns proteoides Lx. Fl. Dak. Or., p. 77, pi. xii, f. 2, 1892. 

Dakota group: Kansas. 
Ficns protogaBa? Ett. Sitzb. Wien. Akad., vol. Iv, p. 249, pi. ii, f. 6, 
1867 ; Holliok, Bull. Torr. Bot. Club, vol. xxi, p. 51, pi. 175, f. 4, 1894. 

Cretaceous: Glen Cove, Long Island. 

Ficns psendo-popnlns Lx. Bull. H. S. Geol. and Geogr. Surv. Terr., 
vol. i, p. 387, 1875 [1876J; Ann. Kept. TJ. S. Geol. and Geogr. Sorv. 
Terr, p. 313, 1874 [1876] ; Tert. FL, p. 204, pi. xxxiv, f. la, 2, 1878. 

Green River group : Unknown. 

Laramie group f: Evanston, Wyoming. 

Ficns reticnlata (Lx.) n. comb. 

Laarophyllam reticalatum Lx. Ann. Rept. IT. S. 6«ol. and Geogr. Snnr. Terr., 

p. 425, 1872 [1873] ; Cret. FL, p. 76, pi. xv, f. 4, 5, 1874. 
Fions lauTophyllum Lx. Ann. Rept. U. S. Geol. and Geogr. Snrv. Terr., p. 342, 

pi. V, f. 7, 1874 [1876] ; Cret. and Tert. FL, p. 49, pL i, f. 12, 13, 1878; Fl. Dak, 

Gr., p. 85, 1892. 

Dakota group: Kansas. 
Ficust rhomboideus Lx.==Phyllite8 rhomboidens. 
Ficns rotnndata Dn. Trans. Eoy. Soc. Oanada, vol. xi, sec. iv, p. 60, 
pi. ix, f. 32, 33a, 1893 [1894], 
Upper Cretaceous: Vancouver Island. 
Ficns Schimperi Lx. Trans. Am. Phil. Soc, vol. xiii, p. 417, pi. xviii, 
f. 1-3, 1869. 
Eolignitic: Mississippi. 

Ficns shastensis Lx. Proc. U. S. Nat. Mus., vol. xi, p. 28, pL xi, f. 3, 
1888. 
Miocene: Shasta County, California. 

Ficns sinnosa Ward. BulL U. S. Geol. Surv., no. 37, p. 41, pi. xxii, 
f. 2, 1887. 
Laramie group: Black Bnttes, Wyoming. 

Ficns? Smithsoniana Lx. Tert. FL, p. 200, pi. xxxii, f. 5, 1878. 

Jaglans iSmithsoniana Lx. Ann. Rept. U. S. GeoL and Geogr. Surv. Terr , 
1871, suppL, p. 16, 1871 [1872]. 

Laramie group: Eaton Mountains, New Mexico; Mount Carbon, 
near Morrison, Colorado. 

Ficns sordida Lx. Mem. Mus. Comp. ZooL, voL vi, no. 2, p. 17, pi. iv, 
f. 6, 7, 1878. 
Miocene: Chalk Bluffs, California. 

Ficns speciosissima Ward. Bull. U. S. Geol. Surv., no. 37, p. 39, pi. 
xxi, f. 3, 1887. 
Montana formation : Point of Bocks, Wyoming. 



KKowLTON.] TERTIARY PLANTS OP NORTH AMERICA. 105 

Ficns spectabilis Lx. Aun. Bept. U. S. Oeol. and Geogr. Surv.Terr., 
p. 379, 1872 [1873]; Tert. Fl., p. 199, pL xxxiii, f. 4-6, 1878. 
Denver group: Golden, Colorado. 
Eolignitic: Gross Lake and McLees, Louisiana. * 
Picus Stembergii Lx. Fl. Dak. Gr., p. 82, pi. 1, f. 1, 1892. 

Dakota group: Kansas. 
Ficus Sternbergii Lx. [1872]=Persea Stembergii. 
Fious subtruncata Lx.=r Ficus auriculata. 

Ficns tenninervis Lx. Gret. and Tert FL, p. 164 pi. xliv, f. 4, 1883. 
Green River group : Alkali Station, Wyoming. 
Eocene f: Cherry Creek, Oregon. 
Ficns tiliadfolia ( Al. Br.) Heer. Fl. Tert. Helv., vol. ii, p. 68, pi. Ixxxiii, 
f. 3-125 Ixxxiv, f. 1-C; Ixxxv, f. 14, 1856 5 Lx., Tert. FL, p. 203, 1878. 
Cordiat tiliflefolia Al. Br. Leooh. and Brown, N. Jahrb., 1845, p. 170, 1845. 
Dombeyopsis tiliasfolia (AL Br.) Ung. Gen. et Sp. PL F088., p. 447, 1850. 
Dombeyopsis sequifolia Gopp. Lesqnerenx, Ann. Rept., op. oit., p. 10, 1871 
[1872] . 
Miocene: California. 

Fort Union group : Burns Eanch, Montana. 
Denver group : Golden, Colorado. 
Laramie group : Many localities. 
Ficus truncataf Lx.=Ficu8 auriculata. 
Ficus ulmifolia Lx.=Ficus uncata. 
Ficus uncata Lx. Tert. FL, p. 197, pi. xxxv, f. 1, la, 2, 1878. 

Ficns nlniifolia Lx. Ann. Rept. GeoL and Geogr. Snrv. Terr. 1871, sappL, 

p. 14, 1871 [1872], 
FicuB arenacea Lx., ex. p. Ann. Rept., loc. cit., p. 300, 1871 [1872]. 
Ficns arenacea brevipetiolata Lx. Tert. FL, p. 195, pi. xxlx, f. 2, 3, 5, 1878. 
Populus mouodon Lx. Tert. Fl., p. 180, pL xxiv, f. 1, 1878. 
Fious Gaudini Lx. Ann. Rept., loc. cit., p. 300, 1871 [1872]. 
Ficus Crossii Ward. BuU. U. S. GeoL Snrv., p. 39, pi. xxi, fig. 2, 1887. 
Laramie group: Fishers Peak, New Mexico; Coal Greek, Colorado. 
Ficus ? nndulata Lx. Fl. Dak. Gr., p. 84, pi. xii, f. 6, 1892. 

Dakota group : Kansas. 
Ficus Ungeri Lx. Ann. Eept., U. S. GeoL and Geogr. Surv. Terr. 1871, 
suppl., p. 7, 1871 [1872]; Tert. Fl., p. 195, pi. xxx, f. 3, 1878; Oret. 
and Tert. FL, p. 163, pi. xliv, f. 1-3, 1883. 
Green River group: Green River t 
Ficus vibumifoUa Ward. Bull. U. S. Geol. Surv., no. 37, p. 42, pL 
xxii, f. 4-8, 1887. 
Fort Union group: Clear Creek, Montana. 
Ficus virginiensis Font. Potomac FL, p. 295, pi. cxliii, f. 1, 3; cxliv, 
f. 1, 1889. 
Potomac formation : Fredericksburg, Virginia. 
Ficus wellingtoniad Du. Trans. Roy. Soc. Canada, vol. xi, sec. iv, p. 
60, pi. ix, f. 33, 34, 1893 [1894]. 
Upper Cretaceous : Wellington Mine and Port McNeill, Vancouver 
Island* 
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FicuB WiUisiana Hollick. Bull. Ton. Bot. Club, vol. xxi, p. 52, pL 
176, f. 2, 5, 1894. 

Cretaceous : Glen Cove and Sea Cliff, Long Island. 
FicuB Woolsoni Newby. In MSS. Hollick, Trans. N. Y. Acad. Sci., 
vol. xii, p. 33, pL ii, f. 1, 2c, 1892; i^ewby., Fl. Amboy Clays, p. 70, pL 
XX, f. 3; xxiii, f. 1-^, 1895 [1896]. 

Cretaceous : Staten Island. 

Amboy clay: Woodbridge, Sayreville, New Jersey. 
Ficus wyomingiana Lx. Bull. U. S. Geol. and Geogr. Surv. Terr., 
vol. i, p. 387, 1875 [1876]; Ann. Eept. U. S. Geol. and Geogr. Surv. 
Terr., p. 3U, 1874 [1876]; Tert. FL, p. 205, pL xxxiv, f. 3, 1878. 

Laramie group f: Evanston, Wyoming. 
Ficus zizyphoides Lx. Ann. Eept. U. S. Geol. and Geogr. Surv. Terr., 
p. 399, 1873 [1874]. 

!: Golden, Colorado. 

Ficns ? sp., Dn. Trans. Roy. Soc. Canada, vol. viii, sec. iv, p. 89, f. (in 
text) 27, 1890. 

Eocene f: Similkameen Valley, British Columbia. 
Ficns sp., Lx. Am. Journ. Sci., vol. xxvii, p. 361, 1859. 

: Nanaimo, Vancouver Island. 

Ficus sp., Kn. In Vaughan, Am. Geol., vol. xvi, p. 308, 1895. 

Eolignitic: Old Port Caddo Landing, Harrison County, Texas. 
Ficus sp., Kji. In Vaughan, Am. Geol., vol. xvi, p. 308, 1895. 

Eolignitic: Old Port Caddo Landing, Harrison County, Texas. 
Ficus sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 154, 1897. 

Montana formation: Point of Bocks, Wyoming. 
Ficus sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 154, 1897. 

Montana formation: Point of Bocks, Wyoming. 
Ficus sp., Kn. Bull. Geol. Soc Am., vol. viii, p. 154, 1897. 

Montana formation: Point of Bocks, Wyoming. 
Ficus sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 154, 1897. 

Montana formation: Point of Bocks, Wyoming. 
Ficus sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 154, 1897. 

Montana formation: Point of Bocks, Wyoming. 
Ficus sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 154, 1897. 

Montana formation : Point of Bocks, Wyoming. 
Ficus sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 154, 1897. 

Montana formation: Point of Bocks, Wyoming. 
Ficus sp., Kn. Bull. GeoL Soc. Am., vol. viii, p. 154, 1897. 

Montana formation : Point of Bocks, Wyoming. 
Ficus sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 141, 1897. 

Laramie group f : "Dutton Creek Coal," Wyoming. 
Ficus sp., Kn. Bull. GeoL Soc. Am., vol, viii, p. 141, 1897. 

Laramie group t : "Dutton Creek Coal," Wyoming. 
Ficus sp., Bji. BulL Geol. Soc. Am., vol. viii, p. 140, 1897. 

Laramie group t : Forth Fork Dutton Creek, Wyoming. 
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FicuB sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 146, 1897. 

Laramie group: Eock Springs, Wyoming. 
Ficus sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 145, 1897. 

Fort Union group : Black Buttes, Wyoming. 

FITTONIA Oarruthers. Trans. Linn. Soc. London, vol. xxvi, p. 680, 
1868. 

FLABEZiIiARIA (comm.) PH^ritier. Stirp. Kov., p. 59, 1785. 
Flabellaria communis Lx. = Flabellaria eocenica. 

Flabellaria eocenica Lx. Ann. Bept. U. S. Geol. and Geogr. Surv. 
Terr., p. 391, 1872 [1873J ; Tert. FL, p. Ill, pi. xiii, f. 1-3, 1878. 

Saba] oommanis Lx. Ann. Rept. U. S. Geol. and Geogr. Snrv. Terr.^^p. 311, 

1874 [1876]. 
Flabellaria commnnis Lx. Bull. U. S. Geol. and Geogr. Snrv. Terr., vol. i, p. 
385,1875 [1876]. 
Laramie group: Black Buttes, Wyoming; Golden, Colorado. 

Flabellaria fiorissanti Lx. Gret and Tert. FL, p. 144, pi. xxiv, t 

l-2a, 1883. 

Green Eiver group: Uinta County, formerly but wrongly called 

Eandolph County, Wyoming. 

Flabellaria latania Bossm. Verstein. Braunkobl. v. Altsattel, p. 39, 

pi. xi, f. 49, 1840; Lx., Ann. Bept. U. S. Geol. and Geogr. Surv. 

Terr., p. 377, 1872 [1873]. [Not afterwards recognized by Lesquereux.] 

: Golden, Colorado. 

Flabellaria longirachis IJng. Lx. 1873=Geonomites tenuirachis. 
Flabellaria? minima Lx. Cret. Fl., p. 56, pi. xxx, f. 12, 1874. 

Dakota group: Western Kansas. 
Flabellaria Zinckeni Heer Lx. 1872=Geonomites goldianus. 

FONTAINEA Newberry. FL Amboy Clays, p. 94, 1895 [1896. J 
Fontainea grandifolia Newby. Fl. Amboy Clays, p. 96, pi. xlv, f. 
1-4, 1896 [1896], 
Amboy clay : Woodbridge, New Jersey. 

FONTINALIS Linnseus. Gen. PL, p. 323, 1737. 

FontiiialiB pristina Lx. Oret. and Tert. FL, p. 135, pi. xxi, f. 9, 1883. 

Green Biver group : Florissant, Colorado. 
FontinaliB sp., Dn. Can. Nat., vol. iii, new ser., p. 73, 1868. 

Pleistocene: Greens Creek, Ottawa Biver, Canada. 
Fontinalis sp., Hinde. Canadian Journal [Can. Institute], vol. xv, p. 
399, 1878. 

Interglacial: Scarboro Heights, Ontario. 
Fragment No. 1 Font Potomac FL, p. 190, 1889. * 

Potomac formation: Between Washington and Baltimore. 
Fragment No. 2 Font Potomac Fl. p. 192, 1889. 

Potomac formation : Baltimore, Maryland. 
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FRAXUiUS Toarnefort ex LinnaBus. Syst, ed. 1, 1735. 
Fraziniis abbreviata Lx. Cret. and Tert. Fl., p. 170, pi. xxviii, f. 5, 6, 
1883. 
Green Eiver group: Florissant, Colorado. 

Frasdnus afBnis Newby. Proc, U. S. Kat. Mas., vol. v, p. 510, 1882 
[1883]. 
Miocene f: Bridge Greek, Oregon. 
Frazinus Brownellii Lx. Tert. FL, p. 230, 1878. 

Green River group : South Park, Colorado. 
FnodniiB denticulata Heer. Fl. Foss. Arct., vol. i, p. 118, pi. xvi, f. 4, 
1868; Lx., Ann. Kept. U. S. Geol. and Geogr. Surv. Terr., p. 407, 1872 
[1873] ; Tert. FL, p. 228, pi. xl, f. 1, 2, 1878. 
Livingston beds: Bozeman coal field, Montana. 
Laramie group f: Evanston, Wyoming! 
Fraxinus eocenica Lx. Tert Fl., p. 229, 1878; Oret. and Tert FL, p. 
123, pL XX, f. 1-3, 1883. 
Denver beds: Golden, Colorado. 
FraziniiB Heerii Lx. Cret and Tert FL, p. 169, pL xxxiii, t 5, 6, 
1883. 
Green River group : Florissant, Colorado. 

Fraziniis herendeenensis Kn. Proc. IT. S. Nat. Mus., voL xvii, p. 
224, pL ix, f. 7, 1894. 
Eocene f: Herendeen Bay, Alaska. 

Fraadnns intigrifolia Newby. Proc. 17. S. Fat Mus., voL v, p. 509, 
1882 [1883]. 
Miocene t: Bridge Creek, Oregon. 

Fraziniis Libbeyi Lx. Cret and Tert FL, p. 171, pi. xxvii, f. 5-7, 9, 
1883. 
Green River group: Florissant, Colorado. 

Frazinas mespilifolia Lx. Cret and Tert FL, p. 169, pL xxxiii, f. 
7-12, 1883. 
Green River group: Florissant, Colorado. 

Frazinns ? mjrricaefolia Lx. Cret and Tert FL, p. 170, pi. xxxiii, f. 
13, 14, 1883. 
Green River group: Florissant, Colorado. 
Frazinns prcedicta Heer. FL Tert Helv., vol. iii, p. 22, pL civ, f. 12, 
13, 1859; Lx., Ann. Rept, op. cit, p. 414, 1873 [1874]; Tert FL, p. 
229, pL xl, f. 3, 1878. 
Denver beds: Golden, Colorado. 
Green River group: Near Florissant, Colorado. 
Frcodnns qnadrangnlata Michx. Penhallow in Coleman, Journ. GeoL, 
vol. iii, p. 635, 1895. 
Interglacial: Don Valley, Canada 
Frazinns Ungeri Lx. Cret and Tert FL, p. 171, 1883. 
Green River group: Florissant, Colorado. 
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Fraadnus sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 142, 1897. 
Laramie group!: " Dutton Creek Goal/' Wyoming. 

FRENELinsS Endlicher. Synop. Oonif., p, 273, 1847. 
Frenelites Reichii Ett. Hollick, Trans. N. Y. Acad. Sci., vol. xii, p. 
29, pi. i, f. 23, 1892. 
Gretaceous: KreischerviUe, Staten Island; Marthas Vineyard. 

FRENELOPSIS Schenk. PalaBontographica, vol. xix, p. 13, 1869. 
Frenelopsis gracilis iNewby. Fl. Amboy Glays, p. 59, pi. xii, f. l-3a, 
1896 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
Frenelopsis Hoheneggeri (Ett.) Schenkf Palseontographica, vol. 
xix, heft i,p. 13, pi. iv, f. 5-7; v, f. 1, 2; vi, f. 1-6; vii, f. 1, 1869; 
Newby., Fl. Amboy Glays, p. 58, pi. xii, f. 4, 6, 1395 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
Trinity division : Olenrose, Texas. 
Frenelopsis parceramosa Font. Potomac FL, p. 218, pi. cxi, f. 1-5; 
cxii, f. 1-5; clxviii, f. 1, 1889. 
Potomac formation: Trents Keach, Virginia. 
Frenelopsis ramosissima Font. Potomac FL, p. 215, pi. xcv-xcix; 
c, f. 1^; ci, f. 1, 1889. 
Potomac formation: Fredericksburg, Virginia; Baltimore, Mary- 
land. 
Frenelopsis varians Font. Proc. U. S. Nat Mus., vol. xvi, p. 273, 
pL xl, £ 1, 2; pi. xii, f. ISa^ 1893. 
Trinity division : Olenrose, Texas. 
Fruit capsules sp., Font. Potomac FL, p. 272, pi. cxxxv, f. 14, 1889. 
Potomacibrmation : Near Dutch Gap Canal, Virginia. 

FXTCUS (Toumefort) Linnseus. Gen. PL, p. 326, 1737. 
Fncns Ugnitnm Lx. Bull. U. S. Geol. and Geog. Surv. Terr., vol. i, 
p. 364, 1875 [1876]; Tert. FL, p. 42, pi. Ixi, f. 24, 24a, 1878. 
Montana formation : Point of Bocks, Wyoming. 
Fort Union group : Bums Eanch, Montana. 
Fncns digitatns Penhallow. Trans. Boy. Soc. Canada, 2d ser., vol. 
ii, sec. iv, p. 66, 71, 1896. 

Fucub sp., Penhallow. Bull. G©oL Soc. Am., vol. i, p. 332, 1890. 

Pleistocene: Greens Creek and Besserer wharf, Ottawa Eiver. 
Fncns sp., Penhallow = Fucus digitatus. 

OAIiLA Ludwig. Palseontogr., vol. v, p. 108, 1857. 
Oalla qnercina Lx. Fl. Dak. Gr., p. 58, pi. vii, f. 2, 1892. 
Dakota group: Kansas. 

OAYLXTSSACCIA Humbolt, Bonpland, and Kunth. Nov. Gen. et 

Sp., voL iii, p. 275, 1818. 
Gajrlnssaccia resinosa T. and G. Dn., Can. Nat, vol. iii, new ser., p. 

71, f. (in text.) 1, 1868; GeoL Hist. PL, p. 228, f. 77, 1888. 
Pleistocene: Greens Creek, Ottawa Biver, Canada. 
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OEINITZIA Endlicher. Synops. Gonif., p, 280, 1847. 
Gheinitzia fonnosa Heer. Neae Denkschr. Schweiz. Ges., vol. xziv, 
p. 6, pi. i, f. 9, pL ii, 1871; Newby., Fl. Amboy Clays, p. 51, pL ix, 
f. 9, 1895 [1896]. 

Amboy clay: New Jersey. 

Olay marl (Upper Cretaceous) : Cliffwood, New Jersey. 
Gheinitsia sp., Newby. Proc. Lye. Nat. Hist. N. Y., 2d ser., Jan. 3 to 

Mar. 3, 1873, p. 10, 1873. 

Cretaceous: Keyport, New Jersey. 
Gheinitsia Heer, species f Lx., Cret. Fl., p. 54, 1874. 

Dakota groap : Sioux City, Iowa. 

OEONOlMirrES Vlsiani. Mem. dell' Istitnto Yeneto (Palmae Pin- 

nataB Tertiarise) 1864, p. 456, 1864. 
Gheonomites goldianns Lx. Tert Fl., p. 115, pL iv, f. 9, 1878. 

Palmacitee goldlAnas Lx. Bull. U. S. Geol. and 6«ogr. Sorv. Terr., yol.i, p. 
385, 1875; Ann. Rept. U. 8. Geol. and Geogr. Surv. Terr., p. 311, 1874 [1876]. 
Flabellaria Zinckeni Heer. Lesqaereux, Ann. Sept., op. oit., p. 377, 1872 
[1873] ; Tert. Fl., p. 110, pi. ix, f. 6-8, 1878. 
Denver group f : Golden,- Colorado. 
Green River gronpt: Barrell Springs, Wyoming. 
Gheonoinites graminifoliias Lx. Bull. Mas. Comp. Zool., vol. xvi, p. 
44, 1888. 
Denver gronp: Golden, Colorado. 
Gtoonomites Schimperi Lx. Tert. Fl., p. 116, pL x, f. 1, 1878. 
Laramie group f: Yellowstone National Park. 
Miocene f: Contra Costa, California. 
Gheonomites tennirachis Lx. Tert. Fl., p. 117, pi. xi, f. 1, 1878. 

FlabeUaria longirhachis t Ung. Gen. et. Sp. PI. Foss., p. 332, 1850 ; Lx., Ann. 
Rept. U. S. Geol. and Geogr. Surv. Terr., p. 396, 1873 [1874]. 
Laramie group: Raton Mountains, New Mexico. 
Gtoonomites Ungeri Lx. Tert. Fl., p. 118, pi. xi, f. 2, 1878. 
Laramie group : Baton Mountains, New Mexico. 

OINKGO Linnaeus. Mant., ii, p. 313, 1771. 

Ghinkgo adiantoides (IJng.) Heer. Fl. Foss. Arct., vol. v, abt. iii, p. 21 
pi. ii, f. 7-10, 1878; Ward, Bull. TJ. S. Geol. Surv., no. 37, p. 15, pi. i, 
f. 5, 6, 1887. 

SaUsbnria adiantoides Ung. Synop. PI. Foss., p. 211, 1845. 
Livingston beds: Bozeman coal field, Montana. 
Fort Union group: Seven-Mile Creek, Montana; Similkameen 
Eiver, British Columbia. 
Ghinkgo baynesiana (Dn.) n. comb. 

Salisburia baynesiana Dn. Trans. Roy. Soo. Canada, yol. i, see. iv, p. 25 
pi. V, f. 21, 21a, 1882 [1883]. 

Upper Cretaceous : Baynes Sound and Beaver Harbor, Vancouver 
Island. 
G-inkgo? binervata (Lx.) n. comb. 

SaUsbnria binenrata Lx. Trans. Am. Phil. Soc., vol. xiii, p. 412, pi. xt, f. 3-6, 
1869. 
Eolignitic: Mississippi. 
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Ginkgo laramiensis Ward. Science, vol. v, p. 496, f. 7, 1885; Ball. 
U. S. GeoL Snrv., no. 37, p. 15, pi. i, f. 4, 1887. 
Montana formation : Point of Eocks, Wyoming. 
G-inkgo lepida Heer. Fl. Fobs. Arct., vol. iv, abt. ii, p. 62, pi. xii; vii, 
f. 7, 1876. 

Salisboria (Gingko) lepida Heer. Dn., Trans. Roy. Soc. Canada, toI. iii, sec. 
iv, p. S, pi. ii, f. 2, 1885 [1886]. 

Kootanie: Martin and Coal Greek, British Columbia. 
Ginkgo nana (Dn.) n. comb. 

Salifiburla (Ginkgo) nana Dn. Traus. Roy. Soc. Canada, vol. iii, sec. iv, p. 
8,pLii,f.3,1885[1886]. 
Kootanie: Coal Creek, British Columbia. 
Ginkgo pusilla (Dn.) n. comb. 

Salisbnria pusilla Dn. Trans. Roy. Soc. Canada, vol. xi, sec. iv, p. 56, pi. vi, f. 
11-13, 1893 [1894]. 
Upper Cretaceous: Port McNeill, Vancouver. 
Ginkgo sibirica Heer. Fl. Foss. Arct., vol. iv, abt. ii, p. 61, pi. vii, 
f. 6; ix, f. 5// xi, 1876. 

Salisbnria (Ginkgo) sibirioa Heer. Dn., Trans. Roy. Soc. Canada, vol. iii, 
see. iv, p. 8, pi. ii, f. 1, 1885 [1886] . 
Kootanie: Martin Creek, British Columbia. 
Ginkgo sp. 

Carpites myricarum Lx. Tert. FL, p. 303, pi. Ix, f. 8-11, 1878. 
Laramie group : Black Buttes, Wyoming. 
Ginkgo sp. (Dn.) n. comb. 

Salisbnria sp., Dn. Trans. Roy.Soc. Canada, vol. iii, sec. iv, p. 18, 1885 [1886]. 

Canadian Upper Laramie: Near Calgary, Canada. 
Ginkgo sp. 

Salisburia, nuts of, Dn. Trans. Roy. Soc. Canada, vol. iii, sec. iv, p. 9, pi. ii, 
f.4, 1885 [1886]. 

Kootanie: Kootanie series, British Columbia (no locality). 
GHnkgo sp., Dn. Trans. Roy. Soc. Canada, vol. v, sec. iv, p. 33, 1887. 
[Wood.] 
Belly Eiver series: South Saskatchewan; West of Medicine Hat. 
Ghinkgo sp., Dn. Trans. Eoy. Soc. Canada, vol. v, sec. iv, p. 34, 1887. 
[Wood.] 
Canadian Upper Laramie: Souris Eiver, Mackenzie River. 

GLEDITSCEQA Clayton, ex Linnseus. Gen., ed. ii, p. 480, 1742. 
Gleditschia triacanthos L. Lesquereux, Am. Journ. Sci., vol. xxvii, 
p. 365, 1859. 
Pleistocene : Banks of Mississippi River, near Columbus, Kentucky. 

GLEICEOiNIA Smith. Mem. Ac. Turin, vol. v, p. 418, 1791. 
Gleichenia GUesekiana ? Heer. Fl. Foss. Arct., vol. i, p. 78, pi. xliii, 
f. la, 2a, 3a, 1868; Fl. Amboy Clays, p. 36, pi. iv, f. 12, 1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
Gleichenia gracilis Heer. Fl. Foss. Arct., vol. iii, abt. ii, p. 52, pi. x, 
f. 1-11, 1874; Dn., Trans. Koy. Soc. Canada, vol. iii, sec. iv, p. 11, pi. 
iii, f. 4, 1885 [1886]. 
Mill Creek series: Mill Creek. 
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G-leichenia Kurriana Heer. Neae Denkscbr. Schw. Gea., vol. xxiii, 
p. 6, pi. ii, f. 1-4, 1869; Lx., Ann. Rept. U. S. Geol. and Geogr. Surv. 
Terr., p. 421, 1872 [1873]. 
Mill Greek series: Mill Greek. 
Dakota group: Fort Harker, Kansas. 
G-leichenia micromera Heerf Fl. Foss. Arct., vol. iii, abL ii, p. 55, 
pi. X, f. 14, 15, 1874; Fl. Amboy Clays, p. 36, pi. Iii, f. 6, 1895 [1896]. 
Amboy clay: Sayreville, New Jersey. 
G-leichenia Nordenskibldi ? Heer. Fl. Foss. Arct., vol. iii, abt. ii, p. 
60, pi. ix, f. 6-12, 1874; Font., Potomac Fl., p. 119, pi. xxi, f. 11, 1889. 
Potomac formation : Dntch Gap Canal, Virginia. 
Dakota groap : Kansas. 
Gleichenia Zippei Heerf Fl. Foss. Arct., vol. i, p. 79, pi. xlviii, f. 4, 
1868; Fl. Amboy Clays, p. 37, pi. iii, f. 5, 1895 [1896]. 
Amboy clay : Woodbridge, New Jersey. 

GLOSSOZAMITES Scbimper. Pal. Y^g., vol. ii, p. 163, 1870. 
OlOBBOzamites distans Font. Potomac Fl., p. 176, pi. Ixviii, f. 5, 1889. 

Potomac formation: Fredericksburg, Virginia. 
OlOBBOsamites Klipateini (Dank.) Font. Tn Diller and Stanton, 
Bull. Geol. Soc. Am., vol. v, p. 450, 1894. 

Cyclopteiis Klipoteini Dunk. Monogr. d. Nordd. Wealdenb., p. 11, pi is,, f. 7, 
1846. 
Horsetown beds: Tehama and Shasta counties, California. 

OLTPTOSTROBUS Endlicher. Synop. Conif., p. 69, 1847. 
Glyptostrobns brookense (Font.) Ward. 15th Ann. Kept. U. S. 
Geol. Surv., p. 359, 1895. 

Taxodinin (Glyptostrobas) brookense Font. Potomac Fl., p. 254, pi. cxxii. f. 
1; cxxiv,f.a-9; cxxxi,f.5; clxv,f.l-3; clxvi, f. 4, 7 j clxvii, f. 3, 1889. 

Potomac formation: Near Brooke, Virginia. 
OljrptoBtrobuB brookense angustifolium (Font.) n. comb. 

Tazodiam (Glyptostrobns) brookense angustifoliam Font. Potomao Fl.. p. 
256, pi. clxvii,f. 1,1889. 
Potomac formation: White House Bluff. 
Oljrptostrobus enropadus (Bron^n.) Heer. Fl. Tert. Helv., vol. i, ]>. 
51, pi. xix ; XX, 1855 ; Lx., Tert. Fl., p. 74, pi. vii, f. 1, 2, 1878. 

Taxodiom enropieam Brong^. Ann. d. Sci. Nat., vol. xxx, p. 168, 1833. 
Taxodites enropseus (Brongn. ) Endl. Synop. Conif., p. 278, 1847. 
Miocene t: Birch Bay, British Columbia. 
Eocene f: Alaska. 

Green Eiver group: Florissant, Colorado. 
Fort Union group: Mouth of Yellowstone, Montana. 
G-lyptOBtrobus enropadus Ungeri Heer. Fl. Tert. Helv., vol. iii, p. 
159, 1859; Lx., Cret. and Tert. FL, p. 222, pi. xlvi, f. 1-1 c, 1883. 
Glyptostrobns Ungeri Heer. Fl. Tert. Helv., vol. i, p. 52, 1855. 

Eocene f: Alaska. 

Fort Union group: Bad Lands, Dakota; Porcupine Creek. 
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G-lyptostrobns £Emtigiata8 (Font.) Ward. Fifteenth Ann. Bept. U. S. 
Geol. Surv., p. 380, 1895. 

Tazodium (Glyptostrobas) fastigiatum Foot. Potomac Fl., p. 253, pi. cxxv, 
f. 1,3, 1889. 
Potomac formation : Near Brooke, near Potomac Ban, Virginia. 
Olyptostrobns gracillemas Lx. = Sequoia gracillima. 
G-lyptostrobuB groenlandicus Heer. Fl. Foss. Arct., vol. iii, abt. ii, 
p. 76, pi. xvii, fl 9, XX, f. 9, 10, xxii, f. 12, 1874; Dn., Trans. Boy. Soc. 
Canada, vol. iii, sec. iv., p. 9, pi. iii, f. 8, 1885 [188'>|. 
Kootanie: North Branch Old Man Eiver, British Columbia. 
QlyptostrobUB Ungeri Heer.^ FL Tert., Helv., vol. i, p. 62, 1855 ; Dn., 
Trans. Boy. Soc. Canada, vol. vii, sec. iv, p. 70, 1889 [1890]; Lx., Cret. 
and Tert. PL, p. 139, pL xxii, f. l-6a, 1883. [• This is probably the 
same as that referred above to O. europcms Ungeri. It is left in this 
unsatisfactory manner until the subject can be thoroughly revised 
with abundant material at hand for determining the exact status. 
F. H. K.] 
Miocene: John Day Valley, Oregon. 
Green Biver group: Florissant, Colorado. 
- Eocene f: Mackenzie Biver. 
Glyptostrobus Ungeri Heer=G. europfeus Ungeri t 
QljrptOBtrobus sp., Dn. Trans. Boy. Soc. Canada, vol. i, sec. iv, p. 25, 
1882 [1883]. 
Upper Cretaceous: Baynes Sound, Vancouver Island. 
G-lyptOBtrobuB sp., Dn. Trans. Boy. Soc. Canada, vol. viii, sec. iv, p. 
79, f. (in text) 7, 1890. 
Miocene f: Similkameen Biver and Stump Lake, British Columbia. 
Goniopteris x>olypodioides Ett. = Dryopteris polypodioides. 
GoniopteriB pulchella? Heer.* Lesquereux, Bull. U. S. Geol. and 
Geogr. Surv. Terr., vol. i, p. 383, 1875 [1876]. [• Not Tfcfterwards 
referred to by Lesquereux; included in some other species, but no 
record remains of transfer.] 
Laramie group f: Golden, Colorado. 

G-REWIA LinnsBUS. Syst., ed. i, 1735. 

Orewia anriculata Lx. Cret. and Tert. FL, p. 252, pi. Iv, f. 1, 1883. 

Miocene: Bridge Creek, Oregon. 
? Orewia celastroideB Ward. Bull. U. S. Geol. Surv., no. 37, p. 86, 
pi xxxix, f. 2, 1887. 
Fort Union group : Iron Bhiff, Montana. 
Orewia crenata (Ung.) Heer. FL Tert. Helv., vol. iii, p. 42, pi. cix, f. 
12-21; ex, f. 1-11, 1859; Ward, BulL U. S. GeoL Surv., no. 37, p. 85, 
pL xxxix, f. 1, 1887. 

Dombeyopsis crenata Ung. Gen. ei Sp. PI. Foss., p. 448, 1850. " 
Port Union groui)?: Bull Mountains, Montana. 
BuU. 152 8 
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Orewia obovata Heer. Fl. Foss. Arct., vol. iv, abt. i, p. 86, pi. xix, f. 
15, 15ft, 1876; Ward, Bull. U. S. Geol. Surv., no. 37, p. 88, pi. xxxix, 
£ 6, 7, 1887. 
Fort XJmon group: Seven-Mile Creek, Montana. 
? Orewia Fealei Ward. Bull U. S. Geol. Surv., no. 37, p. 87, pi. xxxix, 
f. a^, 1887. 
Fort Union group f: Bull Mountains, Montana. 

OREWIOPSIS Saporta. :6tudes, ii, p. 45, 1866. 
QrewiopBis acxuninata Lx. Proc. U. S. Kat. Mus., vol. x, p. 44, pi. 
iii, f. 12, 13,- iv, f. 1, 2, 1887. 
Laramie group t: Unknown. 
Orewiopais seqiiidentata L. Fl. Dak. Gr., p. 180, pi. Iviii, f. 4, 1892. 

Dakota group: Kansas. 
Qre(v)wiop8i8 Clebnmi Lx. Bull. U. S. €^1. and Geogr. Surv. Terr., 
vol. i, p. 380, 1876 [1876] ; Ann. Bept. U. S. Geol. and Geogr. Surv. 
Terr., p. 306, 1874 [1876]; Tert. FL, p. 259, pL Ixii, f. 12, 1878. 
Laramie group : Hodges Pass, Wyoming. 
Montana formation: Point of Bocks. 
Qrewiopsis eocenica (Lx.) n. comb. 

Grewiopsls Saportanea Lx. Tert. FL, p. 257, pL 1, f. 10-12, 1878. 
Alearites eocenioa Lx. Ann. Bept. U. S. Geol. and Geogr. Suty. Terr., p. 
397, 1872 [1873]. 
Laramie group: Black Buttes, Wyoming. 
Orewiopsis ficifolia Ward. Bull. U. S. Geol. Surv., no. 37, p. 92, pi. 
xli, f. 1, 2, 1887. 
Laramie group, Black Buttes, Wyoming. 
Grewiopsis flabellata (Lx.) n. comb. 

Popnlitee flabeUata Lx. Am. Jonm. Sci., vol. xlvi, p. 94, 1868. 

Popolites fagifolia Lx. Ann. Rept. U. S. Geol. and Geogr. Sorv. Terr., p. 

422, 1872 [1873]. 
GreyiopsiB Haydenii Lx. Cret. Fl., p. 97, pi. iii, f. 2, 4; pi. xxiv, f. 3, 1874. 

Dakota group: Fort Barker, Kansas. 
Greviopsis Haydenii Lx.= Grewiopsis flabellata. 
Orewiopais Mndgei Lx. Fl. Dak. Gr., p. 181, pi. Ixvi, f. 3, 1892. 

Dakota group : Kansas. 
Orewiopaia paliurifolia Ward. Bull. XT. S. Geol. Surv., no. 37, p. 92. 
pi. xli, f. 3, 1887. 

Laramie group : Black Buttes, Wyoming. 
O-rewiopaia platanifolia Ward. Bull. U. S. Geol. Surv., no. 37, p. 89, 
pi. xl, f. 1, 1887. 

Fort Union group : Seven-Mile Creek, Montana. 
O-rewiopaia popTilifolia Ward. Bull. U. S. Geol. Surv., no. 37, p. 90, 
pi. xl, f. 3-5, 1887. 

Fort Union group: Bums's Banche, Montana. 
Grewiopsis Saportanea Lx. = Grewiopsis eocenica. 
Orewiopaia tenuifolia Lx. Tert. Fl., p. 258, pi. xl, f. 14, 1878. 

Denver group: Golden, Colorado. 
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Orewiopsis vibnmifolia Ward. Bull. U. S, Geol. Surv., no. 37, p..89, 
pi. xl, f. 2, 1887 J Hollick, Bull. Torr. Bot. Club, vol. xxi, p. 69, pi. 174^ 
f. 8, 1894. 
Fort Union group: Burns's Banche, Montana. 
Cretaceous: Lloyds Keck, Long Island. 

Grewiopsis Walcotti Lx. Proc. U. S. Nat. Mus., vol. x, p. 45, pi. iv, 
£3,4,1887. 
: Upper Eanab Valley, Utah. 

OTMNOORAMMA Desv. Berl. Mag. Y., p. 304, 1811. 
Oymnogramma Gardneri Lx. Tert. Fl., p. 58, pi. iv, f. 2, 1878. 

Pteris Oardneri Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 393, 
1873 [1874], 

Laramie group f : Sand Creek, Colorado. 

Gymnogramma Haydenii Lx. Ann. Bept. U. S. Geol. and Geogr. 
Surv. Terr., p. 295, 1871 [1872]; Tert. Fl., p. 59, pi. v, f. 1-5, 1878. 
Laramie group t: Yellowstone National Park, Wyoming. 
Qymnompenxioxia fruits Font. Potomac Fl., p. 262, 1889. 

HALYMENITES Sternberg. Yersuch., vol. ii, Fasc. v and yi, p. 29, 

1833. 
Haljonenites nugor Lx. Ann. Bept. U. S. Geol. and G^ogr. Surv. 
Terr., p. 373, 1872 [1873]; Tert FL, p. 38, pi. i, f. 7, 8, 1878. 

Halymenltes minor F. O. Ann. Rept., op. cit., p. 373, 1872 [1873] ; Tert. Fl., 
p. 39, pi. l,f. 9, 1878. 

Widely distributed from the Montana formation to the Eocene. 
Halymenite minor F. O. Lx.=Halymenites major Lx. 
Haljrxnenites striatiis Lx. Ann. Bept. U. S. Geol. and Geogr. Surv. 
Terr., p. 373, 1872 [1873]; Tert. Fl., p. 37, pL i, f. 6, 1878. 

Laramie group: Baton Mountains, New Mexico. 

HAMAMELITES Saporta. Etudes, II: Ann. d. Sci. Nat., 5th ser., 

Bot., vol. iii, p. 47 [43], 1865. 
Hamamelites? cordatns Lx. Cret and Tert. FL, p. 71, pL iv, f. 3, 
1883. 
Dakota group: Fort Barker, Kansas. 
Hamamelites fothergilloideB Sap. !6tudes, II: Ann. Sci. Nat., Bot, 
6th ser., vol. iii, p. 47, 1865; Ward, Bull. U. S. Geol. Surv., no. 37, p. 
64, pL xxlx, f. 1, 1887. 
Fort Union group: Seven-Mile Creek, Montana. 
Hamamelites kansaseana Lx.=Quercus kanseana. 
Hamamelites quadrangnlaris Lx. Ann. Bept. U. S. GeoL and G^gr. 
Surv. Terr., p. 356, 1874 [1876] ; Oret. and Tert., FL, p. 70, 1883. 
AlniteB qnadrangnlaris Lx. Ciet. Fl., p. 62, pi. iy, f. 1, 1874. 
Popnlites qnadrangnlaris Lx. Am. Jonm. Sci., vol. xlvi, p. 94, 1868. 
Dakota group: Kansas f 

Hamamelites qnercifolins Lx. Cret. and Tert. FL, p. 71, 1883. 
Dakota group: Eimsas. 



116 CATALOGUE OP THE CRETACEOUS AND Ibuli.1S2. 

Hamamelites tenninervis Lx. Cret and Tert. FL, p. 70, 1883. 
Dakota groap : Kausas. 

HAXTSMANNIA F. Mueller. Fragm. Phyt Austral., vol. iv, p. 148, 

1864. 
HanBinannia rigida Newby. Fl. Amboy Clays, p. 36, pL i, t 2, 3, 5, 

1895 [1896]. 
Amboy day: Woodbridge, South Amboy, Kew Jersey. 

HEDERA Tournefort ex. Linuieus. Gen., ed. i, p. 56, 1737. 

Hedera aquamara Wards Quercus aquamara. 

Hedera anncnlata Heer. Fl. Foss. Alask., p. 36, pi. ix, f. 6, 1869. 

Eocene f: Port Graham, Alaska. 
Hedera Bnmeri Ward. BulL U« 8. Geol. Surv., no. 37, p. 58, pL xzvi, 
f. 6, 1887. 
Laramie group: Black Buttes, Wyoming. 
Hedera cretacea Lx. Fl. Dak. Gr., p. 127, pi. xviii, f. 1, 1892. 

Dakota group : Kansas. 
Hedera decnrrens Lx. Fl. Dak. Gr., p. 130, pi. xviii, f. 6, 1892. 

Dakota group: Kansas. 
Hedera MacClnrii Heer. Fl. Foss. Arct., vol. i, p. 119 pi. xvii, f. la, 
2€y 3, 4, 5a; p. 138; pi. xxi, f. 17a, 1868. 
Miocene f: Mackenzie Biver. 
Hedera marginata Lx. Oret. and Tert. FL, p. 177, pi. xl, f. 8, 1883. 

Green Biver group: Florissant, Colorado. 
Hedera microphylla Lx. Fl. Dak. Gr., p. 127, pi. xviii, f. 2, 3, 1892. 

Dakota group: Kansas. 
Hedera minima Ward. Bull. U. S. Geol. Surv., no. 37, p. 57, pi. xxvi, 
f. 5, 1887. 
Fort Union group: Clear Creek, Montana. 
Hedera obliqna Newby. Fl. Amboy Clays, p. 113, pi. xxxvii, f. 8; 
xxxviii, f. 5, 1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
Hedera orbicnlata (Heer) Lx. Fl. Dak. Gr., p. 129, pi. xvii, f. 12-14, 
1892. 

Chondrophyllam orbicalatnm Heer. Fl. Foes. Arct., vol. iii, abt. ii, p. 115, 
pi. xxxi, f. 3o, 1874. 

Dakota group: Kansas. 
Hedera ovalia Lx. Cret. Fl., p. 91, pi. xxv, f. 3; pi. xxvi, f. 4, 1874. 

ChondrophyUum Nordenskioldi t Heer. In Lx., Fl. Dak. Or., p. 129. 

Dakota group: Nebraska and Kansas. 
Mill Creek series: Mill Creek. 
Hedera panrola Ward. Bull. U. S. GeoL Surv., no. 37, p. 57, pi. xxvi, 
f. 4, 1887. 
Fort Union group: Clear Creek, Montana. 
Hedera platanoidea Lx. Ann. Bept. IT. S. Geo!, and Geogr. Surv. 
Terr., p. 351, pi. Hi, f. 3, 1874 [1876J ; Fl. Dak. Gr., p. 128, 1892. 
Dakota group: Fort Harker, Kansas. 
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Hedera primordlalis Sap. Le Monde des PI., p. 200, f. 29, 1879; 
Newby., Fl. Amboy Clays, p. 113, pL xix, f. 1, 9; xxxvii, f. 1-7, 1895 
[1896]. 
Amboy clay: Woodbridge, New Jersey. 
Hedera Schimperi Lx. Ball. U. S. Gteoh and Geogr. Snrv. Terr., vol. 
i, p. 395, 1875 [1876]; Ann. Rept U. S. Geol. and Geogr. Surv. Terr., 
p. 361, pi. vii, f. 5, 1874 [1876]; Oret. and Tert. FL, p. 66, pi. iv, f. 7, 
1883. 
Dakota group: Fort Barker, Kansas. 

HEDEIUBPHYIiLTrM Fontaine. Potomac Fl., p. 323, 1889. 
Hedercephyllmn angnlatmu Font. Potomac Fl., p. 324, pL clxii, f. 1, 



Potomac formation : Near Brooke, Virginia. 

Hedersephyllmn crenulatmu Font. Potomac FL, p. 324, pi. clxii, f. 
3, 1889. 
Potomac formation : Near Brooke, Virginia. 
Hemitelites Torelli Heer. Fl. Foss. Arct., vol. ii, abt. iv, p. 462, 
1869; Lx., Ann. Eept U. S. Geol. and Geogr. Surv. Terr. 1871, 
snppL, p. 5, 1871 [1872]. [This specimen was not afterwards referred 
to by Lesquereux.] ^ 

Eocenef : Green River, Wyoming. 
Hemitelites Torelli Heer=Osmunda Doroschkiana. 

HICORIA Bafinesque. Med. Bep. (II), vol. 6, p. 352, 1808. 
Hicorla antiqaomm (Newby.) n. comb. 

Carya antiqaorum Newby. Later Extinct Floras, p. 72, 1868; Lx., Tert, 
Fl., p. 289, pi. Ivii, f. 1-5; pi. Iviil, f. 2, 1878. 
Port Union group: Yellowstone Valley, Montana. 
Denver group t: Carbon and Evanston, Wyoming;! Gross Lake, 

Louisiana. 
Upper Laramie group!: Porcupine Creek and Rocky Mountain 
House, Northwest Territory. 
Hicorla Bmckmanni (Heer) n. comb. 

Carya Bmckmanni f Heer. Fl. Tert. Helv., vol. iii, p. 93, pl. cxxvii, f. 52, 
1859; Lx., Cret. and Tert. FL, p. 191, pl. xxxix, f. 6, 1883. 

Green Biver group: Florissant, Colorado. 
Hicorla ebenoides (Ung.) n. comb. 

Carya elsBuoides (Ung.) Heer. Fl. Tert. Helv., vol. iii, p. 92, pl. cxxxi, f. 
1-4, 1859; Lx., Proc. U. 8. Nat. Mus., vol. xi, p. 18, 1888. 

Miocene: John Day Valley, Oregon. 
Hicorla juglandifonniB (Sternb.) n. comb. 

Carya bilinica (Ung. ) £tt. Abhandl. k. k. geol. Reichs., vol. i, p. 12, pl. ii, f. 

17, 1852 ; Lesquereux, Cret. and Tert. Fl., p. 191, pl. xxxix, f. 1, 2, 13, 1883. 
Jnglans bilinica Ung. Gen. et Sp. Pl. Foss., p. 469, 1850. 
Phyllites jnglandiformis Sternb. Vers. 4. Ind^x, Ic, pl. xxxv, f. 1, 1826. 

Green Biver group : Florissant, Golorado. 

Miocene: Spanish Peak and Shasta Oounty, California. 
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Hicoria pecan (Marsh) Britton. HoUick, Bull. Torr. Bot. Club, vol. 

xix, p. 332, 1892. 
Carya oliYflBformiB Natt. Lx., Am. Jonm. Sci., vol. xxrii, p. 365, 1859. 

Miocenet: Bridgeton, New Jersey. 

Pleistocene: Banks of Mississippi Biver, near Columbus, Ken- 
tucky. 
Hicoria rostrata (Gopp.) n. comb. 

Carya rostrata (Gopp.) Schimp. Pal. \6g,, vol. iii, p. 257, 1874 ; Lx., Cret. and 

Tert. FL, p. 191, pi. xzxiz, f. 4, 1883. 
JaglanB rostrata Gopp. Palseontogr., vol. viii, p. 136, pi. It, 1861. 
Oreen Biver group: Florissant, Colorado. 
Hicoria vermontana (Lx.) n. comb. 

Carya yermontana Lx. Am. Joum. Soi., vol. xzxv, p. 357, 1861 ; Geol. Vt., 
voL ii, p. 714, f. 130, 1861. . 

: Brandon, Vermont. 

Hicoria verrucosa (Lx.) n. comb. 

Carya verraoosa Lx. Am. Joom. Soi., vol. xxxii, p. 357, 1861 ; Geol. Vt., yoI. 
ii, p. 714, f. 129, 1861. 

: Brandon, Vermont. 

Hicoria (Dn. sp.). 

Carya ap., Dn. Trans. Boy. Soc. Canada, vol. v, sec. iv, p. 83^ 1887. [Wood.] 
Fort Pierre series: Head of Swift Current. 



. Linnaeus. Gen. PL, p. 366, 1737. 
Hymencea dakotana Lx. Fl. Dak. Or., p. 145, pL Iv, f. 2, 3; pi. Ivi, 
f. 1,2; pi. Ixli, f. 2, 1892. 
Dakota group: Kansas. 
Amboy clay: New Jersey. 
Cretaceous: Sea Cliff, f Long Island. 
HymBTkma. virginiensis Font. Potomac Fl., p. 320, pi. clxiii, f. 6, 
1889. 
Potomac formation: IS ear Brooke, Virginia. 

HTMENOFHYTiLITM Smith. In Bomer, Arch. I, 2, p. 56, 1797. 
Hjrmenophylliiin confnsiun Lx. Ann. Bept. XT. S. Geol. and G^gr. 
Surv. Terr., p. 395, 1873 [1874] ; Tert. FL, p. 51, pL ii, f. 6-6a, 1878. 
Denver group: Colden, Colorado. 
Hjrmenophyllam cretacemn Lx. Ann. Bept. U. S. GeoL and Oeogr. 
Surv. Terr., p. 421, 1872 [1873]. 
Dakota group: Fort Barker, Kansas. 

HYPNUM Linnaeus. Gen. PL, p. 323, 1737. 

Hypnuin colnmbianmn Penhallow. In Dn., Trans. Boy. Soc. Canada, 
voL viii, sec. iv, p. 77, f. 3, 1890. 
Miocene f: Quensel, Similkameen Valley, British Columbia. 
Hypnmn commatatnm Hedw. Hinde, Canadian Journal [Can. Insti- 
tute], vol. XV, p. 399, 1878. 
Interglacial: Scarboro Heights, Ontario. 
Hypnmn flnitans L. , Penhallow, Trans. Boy. Soc. Canada, 2d ser., 
vol. ii, sec. iv, p. 65, 71, 1896. 
Pleistocene: Besserer's wharf, Ottawa Biver. 
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Hypnnm Haydenii Lx. Ball. U. S. Oeol. and Geogr. Surv. Terr., 
vol. i, p. 383, 1875; Ann. Bept. U. S. OeoL and Oeogr. Surv. Terr., 
p. 309, 1874 [1876]; Tert. FL, p. 44, pi. v, f. 14-14ft, 1878. 
Green Blver group: South Park, Colorado. 
Hypnmn recnrvans Schw. PenhaUow, Trans. Boy. Soc. Canada, 2d 
ser., vol. ii, sec. iv, p. 62, 71, 1896. 
Pleistocene: Long Portage, Missinaibi Biver, Ontario. 
Hypnnm revolvens Swartz. Hinde, Canadian Journal [Can. Insti- 
tute], voL XV, p. 399, 1878. 
Interglacial : Scarboro Heights, Ontario. 
Hypnmn sp., Hinde. Canadian Journal [Can. Institute], vol. xv, p. 399, 
1878. 
Interglacial: Scarboro Heights, Ontario. 

HiEX (Toumefort) LinnsBus. Syst., ed. i, 1735. 
Hex? afBnis Lx. Ann. Bept. U. S. Oeol. and Oeogr. Surv. Terr. 1871, 
suppl., p. 8, 1871 [1872] ; Tert. Fl., p. 270, pi. 1, f. 2, 3, 1878. 
Green Biver group: Green Biver Station, Wyoming. 
Hex armata Lx. Fl. Dak. Or., p. 176, pi. xxiX; 1 8, 1892. 

Dakota group: Kansas. 
Hex borealis Heer. Fl. Foss. Arct., vol. vii, p. 39, pi. Ixiv, f. 3, 4, 1883; 
Lx., Fl. Dak. Gr., p. 176, pi. xxxv, f. 8, 1892. 
Dakota group: Kansas. 
Hex Cassine L. Hollick, Bull. Torr. Bot. Club, vol. xix, p. 331, 1892. 

Miocene f: Bridgeton, New Jersey. 
Hex dakotensis Lx. Fl. Dak. Or., p. 178, pi. xxix, f. 11, 1892. 

Dakota group : Kansas. 
Hex disBimilis Lx. Tert. FL, p. 271, pi. 1, f. 7-9, 1878. 

QuercuB ilicoidesf Heer. Lx.^ Ann. Bept. U. S. Geol. and Geogr. Surv. Terr., 
p.291, 1871 [1872]. 

Green Biver group f: Sage Creek, Montana. 

Hex? elongata Newby. Fl. Amboy Clays, p. 98, pi. xviii, f. 1, 5, 1895 
[1896]. 

Amboy clay: Sayreville, New Jersey. 
Hex grandifolia Lx. Cret. and Tert. Fl., p. 187, pi. xxxviii, f. 1, 1883. 

Green Biver group: Florissant, Colorado. 
Hex ma<E7^<g Heer. Fl. Foss. Alask., p. 37, pi. x, f. 1, 1869. 

Eocene f: Port Graham, Alaska. 
Hex integrifolia (HiU) Chapm. 

Prinofl integrifolia Ell. Lesquereux, Am. Jonm. Sci., yol. xxvii, p. 366, 1859. 
Pleistocene: Banks of Mississippi Biver, near Columbus, Kentucky. 

Hex Knighticefolia Lx. Cret. and Tert. Fl., p. 188, pi. xl, t 4, 5, 1883. 

Green Biver group: Florissant, Colorado. 
Hex ? longifolia Heer. In Sismonda, Prod. FL Tert. Pigment, Mem. 
Acad. Sci. Turin, sec. ii, vol. xviii, p. — [reprint 29], pi. iii, f. 8, 1859; 
Lx., Proc. U. S. Nat. Mus., vol. xi, p. 21, 1888. 
Eocene: Cherry Creek, Oregon. 



120 CATALOGUE OF THE rRETACEv)US AND [bull. 152. 

Hex maculata Lx. Gret. and Tert. I L, p. 186, pi. xKv, f. 5, 1883. 

Green Biver group: Alkali Station, Wyoming. 
Hex Masoni Lx. Fl. Dak. Or., p. 179, pi. yii, f. 6; Ixiii f. 6, 1892. 

Dakota groap : Kansas. 
Hex microphylla 2Tewby. Proc. U. S. I^at. Mos., vol. v, p. 510, 1882 
[1883]. 

Fort Union group: Fort Union, Dakota. 
Hex microphylla Lx. Oret. and Tert. FL, p. 180, 1883. 

Green Biver gronp: Florissant, Colorado. 
Hex opaca Ait. Hollick, Ball. Torr. Bot. Clab, xix, p. 331, 1892. 

Miocene f: Bridgeton, New Jersey. 
Hex? ovata Newby. Fl. Amboy Clays, p. 98, pi. xviii, f. 2, 1895 [1896]. 

Amboy clay: Sayreville, New Jersey. 
Hex papillosa Lx. Fl. Dak. Gr., p. 177, pi. xxix, f. 9, 10; pi. Iviii, f. 
3, 1892. 

Dakota group : Kansas. 
Hex pnmifolia Lx. Mem. Mus. Comp. ZooL, voL vi, no. 2, p. 27, pi. 
ix, f. 7, 1878. 

Miocene: Table Mountain, California. 
Hex pseado-Btenophylla Lx. Cret. and Tert. FL, p. 185, 1883. 

Ilex Btenophylla Ung. Chlor. Prot., p. 149, pi. 1., f. 10-13, 1847; Lx,, Ann. 
Rept. U. 8. Geol. and Geogr. Surv. Terr., snppl., p. 8, 1871 [1872]. 

Green Biver group: Florissant, Colorado. 
Hex qaercifolia Lx. Cret. and Tert. FL, p. 186, pi. xxxviii, £ 2-5, 
1883. 
Green Biver group: Florissant, Colorado. 
Hex Scndderi Lx. FL Dak. Gr., p. 178, pi. Iviii, f. 2, 1892. 

Dakota group : Kansas. 
Hex sphenophylla? Heer. Lx. Ann. Bept. U. S. Geol. and Geogr. 
Surv. Terr., p. 415, 1873 [1874]. [Apparently not afterwards men- 
tioned.] 
Green Biver group?: Florissant, Colorado. 
Ilex stenophylla Ung. Lesquereux=Ilex pseudo-stenophylla. 
Hex strangulata Lx. Bull. U. S. Geol. and Geogr. Surv. Terr., vol. 
i, p. 399, 1875 [1896]; Ann. Bept. U. S. Geol. and Geogr. Surv. Terr , 
p. 359, pL viii, f. 3, 1874 [1876]; Oret. and Tert. Fl., p. 84, pi. iii, f. 7, 
1883. 
Dakota group f: Southwestern Colorado. 
Hex subdenticalata Lx. Ann. Bept. U. S. Geol. and G^ogr. Surv. 
Terr., p. 416, 1873 |1874]; Tert. FL, p. 271, pi. 1, f. 5, 6, 6a, 66, 1878. 
Green Biver gronp: Florissant, Colorado. 
Hex tindnlata Lx. Ann. Bept. U. S. Geol and Geogr. Surv. Terr., p. 
416, 1873 [1874]. 

f: Unknown. 

Hex vyoxningiana Lx. Tert. FL, p. 270, pi. 1, f. 1, 1878. 
Green Biver group: Green Biver Station, Wyoming. 
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ILIiICIXJM L. Syst., ed. x, p. 1050, 1759. 

niicinm lignitum Lx. Am. Journ. Sci., vol. xxxii, p. 360, 1861; Geol. 
Vt., vol. ii, p. 710, f, 149, 1861. 
: Brandon Vermont. 

INOA Scopoli. Introd., 298, 1777. 

Inga cretacea Lx. Fl. Dak. 6r., p. 153, pi. Iv, f. 11, 1892. 
Dakota group : Kansas. 

INOLEFIS Heer. Fl. Foss. Arct., vol. iii, abt. ii, p. 72, 1874. 
Inolepis? sp., Lx. Bull. U. S. Geol. and Geogr, Surv. Terr., vol. i, p. 

392, 1876; Ann. Eept. U. S. Geol. and Geogr. Surv. Terr., p. 337, pi. 

iv, f. 8, 1874 [1876]. 
Dakota group: Kansas. 

ISQiTES Linnaeus. Amoen. Acad., iii, 1751. 
Iscetes brevifoUtis Lx. Cret. and Tert. Fl., p. 136, 1883. 
Green Ei ver group : Florissant, Colorado. 

IOX7LON Eafinesque. Am. Mo. Mag., vol. iv, p. 196, 1818. 
lozylon pomifemm Kaf. Hollick, Bull. Torr. Bot. Olub, vol. xix, p. 
332, 1892. 
Maclura auriantiaca Kutt. Peiihallow, Trans. Boy. Soc. Canada, 2d 

ser., vol. ii, p. 69, 1896. 
Miocene!: Bridgeton, New Jersey. 
Pleistocene : Don Valley, Toronto. 

JnaLANDIFHTLLUM Fontaine. Potomac FL, p. 315, 1889. 
Juglandiphyllnm integrifolinm Font. Potomac Fl., p. 316, pi. clvii, 
f. 3, 5, 6, 1889. 
Potomac formation : Deep Bottom, White House Bluff, Virginia, 

JXTOIiANDITES Sternberg. Vers., vol. i, p. xl, 1826. 
Jnglanditos cretacea Dn. ^rans. Boy. Soc. Canada, vol. iii, sec. iv, 
p. 14, 1885 fl886J. 
Mill Creek series : North Fork Old Man River, Canada. 
Jnglandites ellsworthianus Lx. Fl. Dak. Gr., p. 70, pi. xxxvii, f. i, 
1892. 
Dakota group : Kansas. 
Jnglandites fallaz Dn. Trans. Hoy. Soc. Canada, vol. xi, sec. iv, p. 
59, pi. xi, f. 48, 1893 [1894J. 
Upper Cretaceous : Vancouver Colliery, Vancouver Island. 
Jnglandites Lacoei Lx. Fl. Dak. Gr., p. 71, pi. xlviii, f. 5, 1892. 

Dakota group: Kansas. 
Jnglandites primordialis Lx. Fl. Dak. Gr., p. 70, pi. xxxv, f. 15, 1892. 

Dakota group : Kansas. 
Jnglandites sinnatns Lx. Fl. Dak. Gr., p. 71, pi. xxxv, f. 9-11, 1892. 

Dakota group: Kansas. 
Jnglandites? sp., Dn. Trans. Boy. Soc. Canada, vol. xi, sec. iv. p. 69, 
pi. X, f. 43; pi. xiii, f. 50, 1893 [1894]. 
Upper Cretaceous : Port McNeill, Vancouver Island. 
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JUG-IiANS Linuaius. Gen., ed. i, p. 291, 1737. 

Jnglans acmninata Al. Br. Neaes Jahrb. 1845, p. 170, 1845. 

Eocene f: Port Oraham, Alaska. 
Juglans aiiraiinfl Lx. BulL TJ. S. Geol. and Oeogr. Surv. Terr., vol. i, 
p. 382, 1875 [1876] ; Ann. Eept. U. S. Geol. and Geogr. Snrv. Terr., p. 
308, 1874 [1876]; Tert. Fl., p. 288, pi. Ixii, f. 6-9, 1878. 
Green Eiver group!: Alkali Station, Wyoming. 
Juglans appressa Lx. Trans. Am. Phil. Soc, vol. xiii, p. 420, pi. xx, 
f. 6, 1869; Ann. Eept., op. cit., p. 294, 1871 [1872]. 
Eolignitic: Mississippi. 
Juglans arctica Heer. Fl. Foss. ArQt., vol. 6, abt. ii, p. 71, pi. xl, f. 2, 
1882; in Lx., Fl. Dak. Gr., p. 68, pi. xix, f. 3; pi. xxxix, f. 5, 1892. 
Amboy day: Woodbridge, New Jersey t 
Dakota group : Kansas. 

Oretaceous: Glen Gove, Long Island; Marthas Vineyard, Mass. 
Jnglans baltica? Heer. Mioc. Bait. FL, p. 98, pi. xxix, f. 8-12, 1869; 
Lx., Ann. Kept. U. S. Gteol. and Geogr. Surv. Terr., p. 398, 3872 
[1873]. [Not afterwards mentioned by Lesquereux.] 

: Black Buttes, Wyoming. 

Juglans bilinica Ung., 1860=Hicoria juglandiformis. 
Jnglans califomica Lx. Mem. Mus. Oomp. ZooL, vol. vi, no. 2, p. 34, 
pi. ix, f. 14; pi. X, f. 2, 3, 1878. 
Miocene: Chalk Bluffs, California. 

Jnglans cinerea ? Dn. Bept. on Geol. and Ees. near 49th Parallel, 
Appen. A, p. 330, 1875. 

: Porcupine Creek, Canada. 

Jnglans costata (Presl.) Brongn. Tableau d. Genres Y4g. Foss., p. 168 
[119], 1849; Lx., Cret. and Tert. Fl., p. 190, pi. xxxix, f. 5, 1883. 
Juglanclites costatuB Presl. In Sternberg; Versuch, vol. ii, p. 207, 1833. 
Jaglans acuminata f Heer. Lesquereax, Ann. Rept. U. 8. G^l. and Greogr. 
Surv. Terr. 1871, 8uppl.,p.8, 1871 [1872]. 
Green Eiver group : Florissant, Colorado. 

Jnglans crassipes Heer. Neue Denkschr. Schw. Gesel., voL xxiii, 
mem. 2, p. 23, pi. vi, f. 3, 1869 j Lx., Fl. Dak. Gr., p. 69, pi. xlix, f. 1-3; 
Hollick, Bull. Torr. Bot. Club, vol. xxi, p. 51, pi. 175, f. 3, 1894. 
Dakota group : Kansas. 
Cretaceous: Brooklyn, New York. 
Jnglans Crossii nom. nov. 

Juglans denticulata Heer. Fl. Fobs. Arct., vol. ii,abt. iv, p. 483, 1869; Lx., 
Ann. Eept. U. S. Geol. and Geogr. Surv. Terr., p. 298, 1871 [1872] ; Tert. 
Fl., p. 289, pi. Iviii, f. 1, 1878. [J. denticulata Heer, 1869, preoccupied by 
J. denticulata O. Web., 1862]. 

Oreen Eiver group: Green River, Wyoming. 

Livingston beds: Bozeman coal field, Montana. 

Denver group f : Carbon, Wyoming. 
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Juglans Debayana (Heer) Lx. Am. Journ. Sci., vol. xlvi, p. 101, 1868. 

PopuluB r Debeyana Heer. PhylL Cr^t. d. Nebr., p. 14^ pi. i, f. 1, 1866. 
Dakota group: Decatur, Nebr.; New Ulm, Minnesota. 

Juglans dentata Newby. Proc. U. S. Nat. Mus., voL v, p. 607, 1882 
[1883]. 
Eocene: Green Kiver, Wyoming. 
Juglans denticulata Heer = Juglans Grossii. 

Juglans egregia Lx. Mem. Mus. Gomp. Zool., vol. vi^ no. 2, p. 36, pi. ix, 
£12; pi. x,f. 1,1878. 
Miocene: Ghalk Bluffs, Galifomia. 
Juglans florissanti Lx. Gret. and Tert. FL, p. 190, 1883. 
Green Biver group: Florissant, Golorado. 

Juglans harwoodensis Dn. Trans. Boy. Soc, Ganada, vol. i, sec. iv, 
p. 28, pi. viii, f. 31, 1882 [1883]. 
Upper Gretaceous : Nanaimo, Yancouver Island. 

Juglans hesperia Kn. Eighteenth Ann. Bept. U. S. Geol. Surv., pt iii, 
p. 723, pi. xcix, f. 8, 1898. 
Payette formation: Marsh, Idaho. 

Juglans laurinea Lx. Mem. Mus. Gomp. ZooL, vol. vi, no. 2, p. 35, pi. 
ix, 1 11, 1878. 
Miocene: Ghalk Bluffs, Galifornia. 

Juglans Leconteana Lx. Tert. FL, p. 285, pi. liv, f. 10-13, 1878. 
Denver group f: Evanston, Wyoming. 
Laramie group: Marshall, Golorado. 
Eocene t: Gheny Greek, Oregon. 

Juglans nigella Heer. Fl. Foss. Alask., p. 38, pi. ix, f. 2-4, 1869; Lx., 
Gret and Tert FL, p. 235, pL xlviA, f. 11, 1883. 

Eocene t: Port Graham, Alaska. 

Fort Union group: Montana; Bad Lands, Dakota. 
Juglans nigella Heer, Dn. Bept 49th Parallels Juglans rugosa. 

Juglans obtusifolia Heer. FL Tert. Helv., vol. iii, p. 89, pi. cxxix, 
f. 9, 1859; Lx., Ahn. Bept U. S. GeoL and Geogr. Surv. Terr. 1871, 
suppL, p. 12, 1871 [1872]. [Not afterwards mentioned by Lesquereux.] 
Laramie group f: Evanston, Wyoming. 

Juglans occidentalis Newby. Proc. U. S. Nat Mus., vol. v, p. 507, 
1882 [1883]. 
Eocene: Green Biver, Wyoming. 

Juglans oregoniana Lx. Mem. Mus. Gomp. ZooL, vol. vi, no. 2, p. 
35,pLix,f.lO,1878. 
Miocene: Ghalk Bluffs, Galifornia. 

Juglans picroides Heer. FL Foss. Alask., p. 39, pi. ix, f. 5, 1869. 
Eocene t: Port Graham, Alaska. 
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Jnglans rhaxnnoides Lx. Ann. Bept (7. S. Oeol. and Geogr. Burv. 
Terr., p. 294, 1871 [1872]; Tert. Fl., p. 284, pi. liv, f, C-9, 1878. 

Bhamnus Rossmliasleri Ung. Lx., Ann. Kept., op. cit., p. 314, 1874 [1876]. 
Livkigston beds: Bozeman coal field, Montana. 
Laramie group: Black Battes, Wyoming. 
Montana formation : Point of Bocks, Wyoming. 
Fort Union group: Bad Lands, Dakota; Porcupine Creek, British 

Columbia. 
Eocene?: Cherry Creek, Oregon. 
Jnglans rostrata 6opp.=Hicoria rostrata. 

Jnglans mgosa Lx. Am. Joum. Sci., vol. xly,2d Ber.,p.20n, 1868; 
Tert. FL, p. 286, pi. liv, f. 5, 4; pi. Iv, f. 1-9 ; pi. Ivi, f. 1, 2, 1878. 
NysBa lanceolata Lx. Tert. Fl., p. 245, pi. xxxt, f. 5 [non f. 6], 1878. 
Jnglans nigella Heer, Dn. Kept. 49th Parallel. 

Denver group: Bozeman coal field, Montana; Golden, Colorado. 
Canadian upper Laramie: Great Valley. 

Laramie group: Evanston, Wyoming! Black Buttes, Wyoming. 
Eolignitic: Wickliflfe, Kentucky. 

Eocene f: Cherry Creek, Oregon ; Lassen County, California. 
Jnglans Saffordiana Lx. Trans. Am. Phil. Soc., vol. xiii, p. 421, pi. xx, 
f. 7, 1869. 
Eolignitic: Lagrange, Tennessee. 
Jnglans Schimperi Lx. Ann. Kept. IT. S. Geol. and Geog. Surv. Terr 
1871, suppl., p. 8, 1871 [1872] ; Tert, FL, p. 287, pi. Ivi, f. 5-10, 1878 
Green River group : Green River, Wyoming. 
Denver group: Golden, Colorado. 
Canadian upper Laramie: Great Valley. f 
Jnglans Smithsoniana Lx. = Ficus Sinithsoniana. 
Jnglans thermalis Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. Terr. 
1871, suppl., p. 17, 1871 [1872] ; Tert. Fl., p. 287, pi. Ivi, f. 3, 4, 1878. 
Denver beds: Golden, and Hot Springs, Middle Park, Colorado. 
Jnglans Townsendi Kn. Proc. U. S. Nat. Mus., vol. xvii, p. 222, pi. ix, 
f. 5, 1894. 
Eocene!: Herendeen Bay, Alaska. 
Jnglans Ungeri Heer. Tert. Fl. Helv., vol. iii, p. 199, pi. dv, f. 18, 1869 ; 
Ward, Bull. U. S. Geol. Surv. No. 37, p. 33, pi. xiv, f. 6, 1887. 
Fort Union group!: Bums's Ranch, Montana. . 
Jnglans vetnsta Heer. Fl. Tert. Helv., vol. iii, p. 90, pi. cxxvii, f. 40-44, 
1869; Lx., Proc. U. S. Kat. Mus., vol. xi, p. 22, 1888. 
Eocene!: Cherry Creek, Oregon. 
Jnglans Woodiana Heer. Neue Denkschr., vol. xxi, p. 9, pi. ii, f. 4^-7, 
1865; Lx., Cret. and Tert FL, p. 236, 1883. 
Eocene!: Burrard Inlet, British Columbia; Chignik Bay, Alaska. 
Fort Union group : Bad Lands, Dakota. 
Jnglans sp., Dn. Trans. Roy. Soc. Canada, vol. v, sec. iv, p. 34, 1887. 
[Fossil wood.] 

Canadian upper Laramie : Souris River. 
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Jnglans sp., Kn. In Yaaghan, Am. Geol., vol. xvi, p. 308, 1895. 

Eolignitic: Old Port Caddo Landing, Harrison Ooanty, Texas. 
Jnglans sp., Kn. Bull. Geol. Soc Am., vol. viii, p. 145, 1897. 

Fort Union group: Black Buttes, Wyoming, 

JUMUUS (Tournefort.) Linnaeus. Syst, ed. i, 1735. 
Jnncns sp., Lx. Ann. Eept. 17. S. Geol. and Geogr. Surv. Terr. 1871, 
suppL, p. 5, 1871 [1872]. 
Green Elver group: Green Eiver, Wyoming. 

JTTNZPBRITS (Tournefort) Linnaeus. Syst., ed. 1, 1735. 
Jnnipems hypnoides Heer. Fl. Foss. Arct., vol. vi, abt. ii, p. 47, 
pi. xliv, f. 3; xlvi, f. 18, 1882 j Hollick, Trans. N. Y. Acad. Sci., vol. xii, 
p. 29, pi. i, f.^1, 1892. 
Gretaceous: Ereischerville, Staten Island; Marthas Vineyard, 
Mass. 
Jnnipenui macilenta Heer. Fl. Foss. Arct., vol. vi, abt. ii, p. 47, pL 
XXV, f. 10, 10&, 11, 1882; Newby., Fl. Amboy Clays, p. 54, pi. x, f. 7, 
1895 [1896]. 

Dammora mioiolepis Heer. Fl. Foss. Arot.^ yoL vi, abt ii, p. 47, 1882. 
Amboy clay: Woodbridge, New Jersey. 

gAT.^rrA Linnaeus. Diss. Chen., p. 18, 1750. 

Kalmia Brittoniana Hollick. Trans. N. Y. Acad. Sci., vol. xii, p. 34, 
pi. ii, f. 6-^, 1892. 
Cretaceous: Staten Island. 

LARICOFSIS Fontaine. Potomac Fl., p. 232, 1889. 
Laricopsis anguatifolia Fontaine. Potomac FL, p. 233, pi. cii, f. 0, 10; 
ciii, f. 1, 4, 1889. 
Potomac formation : Near Dutch Gap Canal and Trents Eeach, Vir- 
ginia. 
Laricopsis brevifolia Font. Potomac Fl., p. 234, pi. cii, f. 5, 6, 1889. 
Potomac formation: Near Dutch Gap Canal and Trents Eeach,yir- 
ginia. 
Laricopsis longifolia Font. Potomac Fl., p. 233, pi. cii, f. 7, 8; ciii, 
f. 2, 3; clxv, f. 4; clxviii, f. 5, 6, 1889. 
Potomac formation : Near Dutch Gap Canal, Virginia. 
Trinity division: Glenrose, Texas. 

T.Awnr Adanson. Fam. PL, vol. 2, p. 480, 1763. 

Larix americana Mx.=Larix laricina. 

Larix chnrchbridgensis Penhallow. Am. GeoL, vol. ix, p. 370, 1892. 

Intergladal: Churchbridge, Manitoba. 
Larix larcina (Du Eoy) Eock. 

Larix amerioana Mx. Penhallow, Bull. Geol. Soc. Am., vol. i, p. 326, 1890; 
Trans. Roy. Soc. Canada, 2d Ber., sec. iv, p. 60, 1896. 
Pleistocene: Moose Eiver, Montreal; Fort Madison, Iowa; I^ew 
Brunswick; Boarboro Heights, Ontario. 
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LASTREA Presl. Pterid, p. 73, 1836. 

LaBtrea (Gtoniopteris) Fischeri Heer. Fl. Tert. Helv., vol. i, p. 34, 
pL ix, f. 3, 1855; Lx., Cret. and Tert. FL, p. 239, pi. 1, f. 1, la, 1883. 
Miocene: John Day Valley, Oregon. 
Lastrea (aoniopteris) goldiana Lx. Tert FL, p. 56, pL iv, f. 13, 1878. 
Aspidinm goldianum Lx. Ann. Rept. U. S. GeoL and Geogr. Sanr. Texr., p. 
393, 1873 [1874]. 

Denver beds: Golden, Colorado. 
Lastrea (Gtoniopteris) intermedia Lx. Tert. FL, p. 56, pL iv, f. 14, 

1878. 

Aspidinm (Lastriea) pnlohellnm Heer. In Lx., Ann. Rept. U. S. GeoL and 

Geogr. Snrv. Terr., p. 384, 1870 [1872]. 
Aspidinm (Lastrtea) Fischeri Heer. In Lx., loc. cit., p. 384, 1870 [1872]. 

Denver bedsf : Golden, Colorado. 

Laatrea (Gtoniopteris) Knightiana Newby. Proc'IT. S. Nat. Mns., 
voL V, p. 603, 1882 [1883]. 
Miocene t: Cnrrant Creek, Oregon. 
Lastraea (Goniopteris) polyx>odioide8t Ett. = Dryopteris (Goniopteris) 

polypodioides. 
Lastrcea stsrrica Heer. Lx., Ann. Bept U. S. G^ol. and G^ogr. Snrv. 
TeiT., p. 418, 1873 [1874]. [Not afterwards mentioned by Lesquerenx.] 

f : Blakes Fork, Uinta Mountains. 

Lathrsea arguta Lx. = Dryopteris arguta. 

LAXTREIiIA Jnssien. In Ann. Mas. Par., voL xiv, p. 134, 1809. 
Lanrelia prixuceva Lx. Fl. Dak. Gr., p. 108, pL xx, f. 8, 1892. 
Dakota grotlp: Kansas. 

LATTRINOXYLON Felix. Die Holzopale IJngams: Jahrb. d. k. 

GeoL Anstalt, vol. vii, p. 27, 1884. 
Lanrinoxylon aromaticum Felix = Perseoxylon aromaticnm. 
Lanrinozylon Branneri Kn. Ann. Bept. GeoL Snrv. Ark. for 1889, 
vol. ii, p. 256, pL ix, f. 8, 9; x, f. 1, 2; xi, f. 4, 1889. 
Tertiary [Orange Sand] : Bolivar Creek, Poinsett County, and Big 
and Little Crow Creeks, St. Francis County, Arkansas. 
Lanrinoxylon Lesqnerenziana Kn. Ann. Bept. GeoL Snrv. Ark. 
for 1889, vol. ii, p. 258, pL x, f. 3, 4j xi, f. 3, 4, 1889. 
Tertiary: Near Wittsburg, Cross County, Arkansas. 

Lanrinoxylon? sp., Kn. Ann. Bept GeoL Snrv. Ark. for 1889, vol. ii, 
p. 259, 1889. 
Tertiary [Orange Sand] : Bed Bluff, Jefferson County, Arkansas. 

LATTROFHYLLUM Goppert Neues Jahrb. 1853, p. 434, as nonien 
nudum: Die Tertiarfl. Java., p. 45, 1854. 

Lanrophyllnm angnstifolinm Newby. Fl. Amboy Clays, p. 86, pi. 
xvii, f. 10, 11, 1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
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LanrophyUiun debile Dn. Trans. Boy. Soc. Canada, vol. i, sec. iv, p. 
22, pi. ii, f. 7, 7a, 1882 [1883]. 
Mill Greek series: Fovks of Peace River, Northwest Territory; 
North Fork Old Man River. 
Laurophyllum ellsworthianum Lx.=Qnercas ellsworthianus. 
Lanrophyllmn insigne Dn. Trans. Boy. Soc Canada, vol. xi, sec. iv, 
p. 61, pi. vii, f. 24, 26, 1893 [1894J. 
Upper Cretaceous: Port McNeill, Vancouver Island. 
Lanrophylliiin lanceolatum Newby. Fl. Amboy Clays, p. 87, pi. 
xvii, f. 1, 12, J895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 

Lanrophyllnm minus Newby. Fl. Amboy Clays, p. 86, pi. xvi, f. 7-9. 
1896 [1896]. 
Amboy clay: New Jersey. 
Laurophyllum reticulatum Lx.=Ficus reticulata. 

LAVRUS L. Gen., ed. i, p. 120, 1737. 

Lauras acuminata Newby. Proc. XT. S. Nat. Mus., vol. v, p. 611. 1882 
[1883]. 
Fort Union group : Valley of the Yellowstone, Yellowstone. 
Laurus angnsta Heer. Fl. Foss. Arct., vol. vi, abt. ii, p. 76, pi. xx, f. 
1ft, 7; pi. xliii, f. Ic, 1882; Lx., FL Dak. Gr., p. 93, pi. xvi, f. 7, 1892. 
Dakota group : Kansas. 
Laurus antecedens Lx. Fl. Dak. Gr., p. 92, pi. xi, f. 3, 1892. 

Dakota group : Kansas. 
Laurus Brossiana Lx. = Persea Brossiana. 

Laurus califomica Lx. Cret. and Tert. FL, p. 252, pi. Ivii, f. 3; Iviii, 
f. 6-8, 1883 ; Proc. U. S. Nat. Mus., voL xi, p. 12, pi. iv, f. 1, 1888. 
Miocene: Corral Hollow, California; Boaz, Graves County, Ken- 
tucky. 
Laurus carolinensis Michx. = Persea Borbonia. 
Laurus crassinervis Dn. Trans. Boy. Soc. Canada, vol. i, sec. iv, p. 
23, 1882 [1883]. 
Cretaceous: Susqua Biver, Northwest Territory. 
Intermediate series (Cretaceous) : North Fork Old Man Biver, Brit- 
ish Columbia. 
Mill Creek series (Cretaceous) : Mill Creek. 
Laurus Colonibi Heer. Neue Denkschr., vol. xxi, p. 7, pi. i, f. 6, 1866. 

f: Nanaimo; Vancouver Island. 

Laums Furstenbergii Al. Br. In Unger, Gen. et Sp. PL Foss., p. 423, 
1860; Lx., Proc. U. 9. Nat. Mus., vol. xi, p. 26, 1888. 
Miocene t: Corral Hollow, California. 
Laurus grandis Lx. Cret. and Tert. FL, p. 261, pi. Iviii, f. 1, 3, 1883. 
Miocene: Corral Hollow, California. 
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Lauras Hollas Heer. Fl. Foss. Arct., vol. vi, abt. ii, p. 70, pi. xxxiii, f. 
13; pi. xliv, f. 5b; xlv, f. 3, 1882; Lx., FL Dak. Gr., p. 92, pi. xii, f. 8, 
1892. 
Dakota groap: Kansas; idtaten Island? 
Lauras Knowltoni Lx. Fl. Dak. Gr., p. 94, pi. 1, f. 4, 1892. 

Dakota ^oap: Kansas. 
Lauras labrasca Ung. = Stercalia labrasca. 

Lauras macrocarpus Lx. Am. Joaru. Sci., vol. xlvi, p. 98, 1868; Gret. 
FL, p. 74, pi. X, f. 2, 1874; Fl. Dak. Gr., p. 95, 1892. 
Dakota groap: Decatar, Nebraska. 
Lauras (Carpites^ microcarpa Lx. FL Dak. Gr., p. 93, pi. xvi, f. 8, 
1892. 
Dakota groap : Kansas. 
Lauras modesta Lx. Cret. and Tert. FL, p. 53, pi. xvi, f. 4, 1883. 

Dakota groap: Morrison, Colorado. 
Lauras nebrascensis Lx. Am. Joarn. Sci., vol. xlvi, p. 98, 1808; Cret. 
FL, p. 74, pL X, f. 1 ; xxviii, f. 14, 1874. 

Peisea nebrascensis Lx. Trans. Am. Phil. Soc, vol. xiii, p. 431, pL xxiii, f. 9, 
10, 1869. 

Dakota group: Decatur, Nebraska; Kansas; New Ulm, Minnesota. 
Amboy clay! : Sayreville, New Jersey! 
Lauras NewberryaBa HoUick. Bull. Torr. Bot. Clab, >ol. xxi, p. 52, 
pL 179, f. 5, 1892; BaU. GeoL Soc. Am., vol. vii, p. 13, 1895. 
Cretaceous: Marthas Vineyard, Massachusetts. 
Lauras obovata Web. PalaBontogr., voL ii, p. 180, pi. xx, f. 4, 1853 ; Lx., 
Ann. Eept. XT. S. GeoL and Geogr. Sarv. Terr., p. 399, 1872 [1873]. 
[Not afterwards referred to by Lesquereax.] . 

f : Black Buttes, Wyoming. 

Lauras ocoteoides Lx., 1878 = Lauras Wardiana. 
Lauras Omalii Sap. and Mar. Essai V^g. d. Marnes Heers., d. Gelin- 
den, Mem. Cour. Acad. Belg., vol. xxxvii, 1873, p. 49, pi. vi, f. 1, 1874; 
Hollick, Bull. Torr. Bot. Olub, vol. xxi, p. 52, pi. 176, f. 3, 6, 1894. 
Cretaceous: Sea Cliff and Glen Cove, Long Island. 
Lauras pedatus Lx. Trans. Am. PhiL Soc, vol. xiii, p. 418, pi. xix, f. 
1,1869. 
Eolignitic: Mississippi. 
Lauras plutonia Heer. FL Foss. Arct., vol. vi, abt ii, p. 75, pi. xix, 
f. 1^, 2-4, etc., 1882; Lx., FL Dak. Gr., p. 91, pi. xiii, f. 5, 6; pL xii, 1 5, 
1892. 
Amboy clay: New Jersey. 
Clay marl : Cliffwood, New Jersey. 
Dakota group: Kansas; New (71m, Minnesota f 
Cretaceous: Glen Cove, Long Island; Marthas Vineyard, Massa- 
chusetts. 
Lauras prasstans Lx. Bull. U. S. GeoL and Geogr. Surv. Terr., voL i, 
p. 368, 1875 [1876J; Ann. Rept. U. S. GeoL and Geogr. Surv., p. 305, 
1874 [1876]; Tert. FL, p. 215, pL Ixiii, f. 7, 1878. 
Laramie group: Point of Books, Wyoming, 
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LaiiniB primigenia XJng. Gen. et Sp. PL Foss., p. 423, 1850; Heer, 
Proc. Acad. Nat. Sci. Phila., vol. x, p. 265, 1858; Lx., Ann. Eept, op. 
cit., p. 406, 1872 [1873]; Tert. PL, p. 214, pL xxxvi, f. 6, 6, 8, 1878; 
HoUick, Trans. N. Y. Acad. ScL, voL xii, p. 33, pL ii, £ 20; iii, £ 3, 
1892. 
Denver beds: Golden, Colorado. 
Denver bedsf : Oarbon and Evanston, Wyoming. 
Montana forniation: Point of Rocks, Wyoming. 
Oretaceoost: Selma, Texas; Staten Island f 
LaiiniB princeps Heer. Fl. Tert. Helv., vol. ii, p. 77, pi. Ixxxix, f. 16, 
17; xc, f. 17, 20; xcvii, f. 1, 1866; Lx., Cret. and Tert. FL, p. 250, pL 
Iviii, f. 2, 1883. 
Miocene: Corral Hollow, California. 
Lanms protecefolia Lx. Boll. U. S. GeoL and Geogr. Snrv. Terr., 
vol. i, p. 393, 1875 [1876 1; Ann. Eept. XT. S. GeoL and Geogr. Surv. 
Terr., p. 342, pi. v, f. 1, 2, 1874 [1876]; Cret. and Tert FL, p. 52, pL 
iii,f.9,10; xvi, f. 6, 1883. 
Dakota group: Morrison, Colorado; Fort Harker, Kansas. 
Lanms resnrgenB Sap. £!tades: Ann. sci. nat. Bot. 5th ser., vol. iv, 
p. 132, pi. vii, f. 9a, 96, 1866; Ward, Bull. XT. S. GeoL Surv., no. 37, 
p. 47, pi. xxiii, f. 7, 1887. 
Fort Union group t: Bull Mountains, Montana. 
Miocene: Corral Hollow, California. 
Lanrus saUcifolia Lx. Cret. and Tert. FL, p. 251, pL Iviii, f. 4, 5, 1883. 

Miocene: Corral Hollow, Calfomia. 
Lanms Schmidtiana Heer. Fl. Foss. Arct., voL v, abt. ii, p. 50, pi. 
XV, f. 8; 1878; Lx., Bull. Mus. Comp. ZooL, vol. xvi, p. 50, 1888. 
Denver group: Golden, Colorado. 
Lanrus sessiliflora Lx.=M£dapcBnna sessiliflora. 
Laurns socialis Lx. Tert. FL, p. 213, pi. xxxvi, f. 1, 2, 3, 4, 7, 1878. 
Eocene t: Lassen County, California. 
Denver beds : Golden, Colorado. 
Livingston beds: Bozeman coal field, Montana. 
Eolignitic?: Cross Lake, Louisiau a. 
Laramie group: Evanston and Hodges Pass, Wyomiug. 
Laurns teliformis Lx. FL Dak. Gr., p. 94, pL 1, f. 9, 1892. 

Dakota group: Kansas. 
Iiaums utahensis Lx. Tert FL, p. 216, pL xxvi, f. 11, 1878. 

Laramie group: Hodges Pass, Wyoming?; Cross Lake, Louisiana. 
Eolignitic : Cross Lake, Louisiana. 
Lanrus Wardiana nom. nov. 

Lanrns ocoteoides Lz. Tert. FL, p. 215, pi. zxxTi, f. 10, 1878. [Not Massa- 
longo, 1858.] 

Laramie group : Golden, Colorado. 
Laurns sp., Lx. Rept. on Clays in N. J., p. 29, 1878. 
Amboy clay : Sayreville, New Jersey. 
BulL 152 9 
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Lanrns sp., Hollick. Ball. Torr. Bot. Olub; vol. xix, p. a32, 1892. 

Miocene t: Bridgeton, New Jersey. 
Lanrns sp. Kn. In Vaughan, Am. Geol., vol. xvi, p. 308, 1895. 

Eolignitic: Old Port Oaddo Lauding, Harrison County, Texas. 

LEG-XTMINOSITES Bowerbank. Hist. Foss. Fr. and Seeds Lond. 

Clay, p. 124, 1840. 
Leguminosites altemans Lx. Bull. U. S. G^l. and Geogr. Surv. 
Terr., vol. i, p. 388, 1875 [1876] j Ann. Kept. U. S. Geol. and Geogr. 
Surv. Terr., p. 315, 1874 [1876]; Oret. and Tert. Fl., p. 202, 1883. 
Green River group: Mouth White River. 
LeguminoBites? arachioidea Lx. Tert. FL, p. 301, pi. lix, f. 13, 
14, 1878; Dn., GeoL Surv. Canada, Rept of Prog, for 1877-78, p. 
1866, 1878. 

Carpolithes araobioidee Lx. Ann. Sept. U. S. Geol. and Geogr. Surv. Terr., 
p.403, 1872 [1873]. 

Fort Union group t: Clear Creek, Montana. 
Denver group: Middle Park, Colorado. 
Laramie group t: Evanstou, Wyoming. 

LegnminositOB atanensis Heer. FL Foss. Arct., vol. iii, abt. ii, p. 119, 
pi. xxxiv, f. 6, 1874; Newby., Fl. Amboy Clays, p. 97, pi. xlii, f. 40, 
1895 [1896], 
Amboy clay: New Jersey! 

Leguminosites? borealis Dn. Trans. Roy. Soc. Canada, vol. vii, sec. 
iv, p. 72, pi. X, f. 7, 1889. 
Miocene f: Mackenzie River. 
Leguminosites cassioides Lx., 1878 = Leguminosites Lesquereuxiana. 
Leguminosites constrictns Lx. Fl. Dak. Gr., p. 151, pi. xliv, f. 3, 
1892. 
Dakota group: Kansas. 
Cretaceous t: Oak Neck, Long Island. 
Leguminosites convolntos Lx. Fl. Dak. Gr., p. 151, pi. xliv, f. 4, 
1892. 
Dakota group: Kansas. 
Cretaceonsf : Glen Cove, Long Island. 

Leguninosites coronilloides ? Heer. Fl. Foss. Arct., vol. iii, abt. ii, 
p. 119, pi. xxxiv, £ 14, 1874; Lx., Fl. Dak. Gr., p. 149, pi. xiii, 1 10, 
1892. 

Dakota group: Kansas. 

Amboy clay: New Jersey. 

Leguminosites cnltriformis Lx. Oret. and Tert. Fl., p. 86, pi. x, f. 4, 
1883. 
Dakota group: Locality not given. 

Leguminosites dakotensis Lx. Fl. Dak. Gr., p. 150, pi. xxxviii, f. 5, 

. 1892. 

Dakota group : Kansas. 
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Legnmixiosites frigidns Heer. FL Foss. Arct., vol. vii, p. 44, pi. Ixv, 
f. 13; Iv, f. 21a, 22, 1883; Hollick, Trans. N. Y. Acad. Sci., vol. xii, 
p. 34, pL ii, £ 11, 1892. 
Cretaceous: Staten Island. 
LegnminositeB hjrmenophylliiB Lx. FL Dak. Or., p. 152, pi. Iv, f. 
7-9; pi. Ivi, f. 3, 1892. 
Dakota group: Kansas. 
LegnminositeB insnlaris Heer. Fl. Foss. Arot., vol. vi, abt. ii, p. 103, 
pL xliv, t 6, 1882; Lx., Fl. Dak. Gr., p. 162, pi. liv, f. 4, 1892. 
Dakota group: Kansas. 
LegnminositeB Lesqnerenziana nom. nov. 

Legnminosites casaioides Lz''. Tert. Fl., p. 300, pi. liz, f. 1-4, 1878. [ * L. cas- 
sioidea Lz., 1878, preoccapied by L. cassioides Engl., 1870.] 
Green Eiver group: Green River Station, Wyoming. 
Laramie group: Bozeman coal field, Montana. 
Legnminosites Marcouanus Heer=Liriodendron primaevum. 
LegnminositeB omphalobioides Lx. Fl. Dak. Gr., p. 149, pi. xxxviii, 
f. 4, 1892; Newby., Fl. Amboy Clays, p. 97, pi. xlii, f. 39, 1895 [1896]. 
Dakota group: Kansas. 
Amboy clay: New Jersey. 
LegnminositeB phaseolites? Heer. FL Foss. Arct, vol. iii, abt. ii, 
p. 118, pi. xxxiv, f. 7-11, 1874; Lx., Fl. Dak. Gr., p. 163, pi. Iv, f. 10, 
1892. 
Dakota group: Kansas. 
LegnminositeB pisiformis ? Heer. Fl. Tert. Helv., vol. iii, p. 129, pi. 
cxxxix, f. 37-39, 1869; Lx., Am. Journ. Sci., vol. xxxii, p. 361, 1861; 
Geol. Vt., vol. iL p. 716, f. 152, 1861. 

: Brandon, Vermont. 

Legnminosites podogonialis Lx. Fl. Dak. Gr., p. 148, pi. xiii, f. 11; 
pi. xxxviii, f. 16, 1892. 
Dakota group : Kansas. * 

Legnminosites sermlatus Lx. Gret. and Tert. FL, p. 202, pL xxxix, 
f. 7, 8, 1883. 
Green Eiver group: Florissant, Colorado. 
Legnminosites tmncatus Kn. In Lesquereux, Fl. Dak. Gr., p. 150, 
pi. xxi, f. 7, 1892. 
Dakota group: Kansas. 
Legnminosites sp., Dn. = Legnminosites arachioides. 
Legnminosites sp., Heer. Neue Denkschr., vol. xxi, p. 10, pi. ii, f. 8, 
1865; Dn. 

: Burrard Inlet, British Columbia. 

LegnminositeB sp., Lx. Ann. Bept. U. S. Geol. and Geogr. Surv. 
Terr., p. 418, 1873 [1874]. 

: Elko Station, Nevada. 

Legnmmosites sp., Lx. Oret. and Tert. FL, p. 203, pi. xxxix, f. 16, 17, 
1883. 
Green River group: Florissant, Colorado. 
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Legnminosites sp., Lx. Proo. TJ. S. Nat. Mub., vol. x, p. 43, 1887. 

: Upper Kanab Valley, Utah. 

Legnminosites sp., Lx. In Diller, Eighth Ann. Bept. U. S. Oeol. 
Snrv., p. 420, 1889. 

Miocene?: Lassen County, California. 
Legnminosites sp., Lx. Geol. and Nat. Hist. Surv. Minn., vol. iii, p. 
21, 1893. 

Dakota group: Goodhue Township, Minnesota. 
Legnminosites sp., Lx. Proc. U. S. Nat Mns. vol. xi, p. 30, 1888. 

Eocene t: Lassen County, California. 

LEMNA Linnseus. Syst., ed. i, 1735. 

Lemna ? buUata Lx. Bull. U. S. Oeol. and Geogr. Surv. Terr., vol. i, 
p. 363, 1876 [1876]. 
Laramie group: Point of Bocks, Wyoming. 
Lemna penicillata Lx. Cret. and Tert. Fl., p. 143, pi. xxiii, f. 8, 1883. 

Green Biver group: Florissant, Colorado. ^ 

Lemna scntata Dn. Bept. on Geol. 4!lth Parallel, Appen. A, p. 329, 
pi. xvi, f. 5, 6, 1875 j Trans. Boy. Soc. Canada, vol. iv, sec iv, p. 23, pi. i, 
f. 6, 1886 [1887]. 
Fort Union group: Bums's Banch, Montana. 
Lignitic Tertiary: Near forty-ninth parallel. 
Montana group : Point of Bocks, Wyoming. 
Laramie group : Wood Mountain, Pincher Creek, British Columbia. 

LEFTOSTROBUS Heer. Fl. Foss. Arct., vol. iv, abt. ii: Mdm. Acad. 

Imp. Sci. St. P., 7th ser., vol. xxii, no. 12, p. 72, 1876. 
Leptostrobns foliosns Font. Potomac Fl., p. 230, pi. ci, f. 4; ciii, f. 5; 
civ, f. 1,1889. 
Potomac formation : Dutch Gap Canal, Virginia. 
Leptostrobns longifolins Font. Potomac FL, p. 228, pi. ci, f. 2, 3; 
cii, f. 1-4; ciii, f. 6-12; civ, f. 6, 1889. 
Potomac formation : Fredericksburg, near Brooke, near Potomac 

Bun, and near Dutch Gap Canal, Virginia. 
Kootauie: Anthracite and Canmore, British Columbia. 
Leptostrobns ? multifloms Font. Potomac FL, p. 230, pi. clxv, f. 6, 
1889. 
Potomac formation : near Brooke, Virginia. 
Leptostrobns ? seeds of, sp., Font. Potomac FL, p. 332, pi. cxxxvi, 
f. 11, 1889. 
Potomac formation : Kankeys, Virginia. 

Leptostrobns ? seeds of, (a) sp.. Font. Potomac FL, p. 231, pi. cxxxv, 
f. 6, 1889. 
Potomac formation : Near Dutch Gap Canal, Virginia. 
Leptostrobns ? seeds of, (b) sp.. Font. Potomac FL, p. 231, pL 
cxxxvi, f. 10, 1889. 
Potomac formation : Near Dutch Gap Canal, Virginia. 
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LEUCOTHOE D. Don. In Edinb. N. Phil. Journ., vol. xvii, p. 159, 

1834. 
Lencothoe racemosa (L.) A. Gray. Rollick, Bnll. Torr. Bot. (Hub, 

vol. xix, p. 332, 1892. 
Miocene?: Bridgeton, New Jersey. 
Libocedras cretacea Heer=Thuja cretacea. 
Lindera=Benzoin. 

Lindera Masoni Lx.=Benzoin Masoni. 
Liudera venasta Lx=Benzoin veniista. 

LIQUIDAMBAR Linnseas. Hort. Cliff, p. 486, 1737. 
Idquidambar califomicum Lx. Mem. Mas. Gomp. Zool., vol. vi, no. 
2, p. 14, pi. vi, f. 7c; pi. vii, f. 3, 6, 1878. 
Miocene: Chalk Bluffs, California. 
Liqnidambar europsenin Al. Br. Tn Buckl. OeoL, vol. i, p. 115, 1836 f 
Lx., Cret. and Tert. Fl., p. 159, pi. xxxii, f. 1, 1883. 
Miocene: John Day Valley, Oregon. 
Green liiver group: Florissant, Colorado. 
Eocene?: Port Graham, Alaska. 
Liquidambar europaBum Al. Br., Lesquerenx, 1888 = Liquidambar 

styraciflua L. 
Liquidambar gracilis Lx.^Araliat gracilis. 

Idqnidaxiibar integrifolius Lx. Am. Journ. Sci., vol. xlvi, p. 93, 1868; 
Cret. Fl., p. 56, pi. ii, f. 1-^; xxiv, f. 2; xxix, f. 8, 1874. 
Dakota group: Salina, Kansas. 
Mill Creek series: Mill Creek. 
Idquidambar protensum Ung. Steiermark. Zeitschr., n. Folge, ix 
Jahrg., p. 59 [36 1, 1848; Gen. et Sp. PI. Foss., p. 415, 1850; Lx., Proc. 
I U. S. Nat. Mus., vol. xi, p. 13, pi. viii, f. 3, 1888. 

Miocene: John Day Valley, Oregon. 
Idquidambar styraciflua L. HoUick, Bull. Torr. Bot. Club, vol. xix, 
p. 331, 1892; Kn., Am. Geol., vol. xviii, p. 371, 1896. 

Liqnidambar enropsBum Al. Br. Lesqnerenz, Proc. U. S. Nat. Mas., vol. xi, p. 
36,1888. 
Miocene!: Bridgeton, New Jersey. 
Glacial: Morgan town, West Virginia. 

IiIRIODENDRON Linneeus. Spec. PI., p. 535, 1753. 
Idriodendron acuminatum Lx. Bull. Mus. Comp. Zool. Camb., vol. 
vii, p. 227, 1881 ; Lx., Fl. Dak. Gr., p. 207, pi. xxvii, f. 2, 3, 1892. 
Dakota group: Kansas. 
Liriodendron acuminatum bilobatum Lx. Fl. Dak. Gr., p. 207, pi. 
xxviii, f.4,1892. 
Dakota group : Kansas. 
Liriodendron alatum Newby. MSS. Hollick, Bull. Torr. Bot. Club, 
vol. xxi, no. 11, p. 467, pi. 220, 221, 1894. 
Laramie group: Walsenburg, Colorado. 
Liriodendron cruciforme Lx.=L. giganteum cmciforme. 
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Iiiriodendroii gigantenm Lx. Am. Joarn. Sci., yoL xlvi, p. 99, 1868; 
Cret. Fl., p. 93, pi. xxii, f. 2, 1874. 
Dakota group : Fort Barker, Kansas. 
Liriodendron gigantenm cmciforme Lx. FL Dak. Gr., p. 206, pi. 
xxviii, f. 1, 2, 1892. 

Liriodendron cmciforme Lx. BnU. Mob. Comp. Zool. Camb., yoL vii, p. 227, 
1881. 
Dakota groap: Kansas. 
Liriodendron intermedinm Lx. Am. Jonrn. Sci., vol. xlvi, p. 99, 1868 ; 
Fl. Dak. Gr., p. 207, pi. xxv, f. 1, 1892. 
Dakota groap: Southern Nebraska; Kansas. 
Liriodendron laramiense Ward. Bull. U. S. Geol. Snrv., no. 37, p. 
102, pi. xlviii, f. 2, 1887. 
Montana formation : Point of Bocks, Wyoming. 
Liriodendron oblongifolinm Newby. Bull. Torr. Bot. GlQb,vol. xiv, 
no. 1, p. 6, pi. Ixi, f. 1, 1887; Hollick, op. cit, vol. xxi, p. 62, pi. 179, 
f. 3, 1894. 
Amboyclay: Woodbridge, New Jersey. 
Cretaceous : Glen Cove, Long Island. 
Liriodendron Meekii Heer. Proc. Phila. Acad. Sci., vol. x, p. 265, 
1868; Phyll. Cret. d. Nebr., p. 21, pi. iv, f. 3, 4, 1866; Fl. Dak. Gr., p. 
205, i3l. xxviii, f. 5, 6, 1892. 
Dakota group : Mouth of Big Sioux, Nebraska. 
Liriodendron Meekii var. Marcouana Heer = Liriodendron primievum. 
Liriodendron Meekii var. m'ucronnlata Heer=Liriodendron primfevum. 
Liriodendron Meekii var. obcordata Heer = Liriodendron primsevnm. 
Liriodendron pinnatifidum Lx. Bull. Mas. Comp. Zool. Comb., vol. 
vii, p. 227, 1881 ; Fl. Dak. Gr., p. 209, pi. xxvii, f. 4, 5, 1892. 
Dakota group: Kansas. 
Liriodendron prsetnlipifemm Dn. Trans. Boy. Soc. Canada, vol. xi, 
sec. iv, p. 63, pi. viii, f. 27, 1893 [1894]. 
Upper Cretaceous : Nanaimo. Vancouver Island. 
Liriodendron primsevum Newby. Later Extinct Floras, p. 12, 1868; 
Lx., Fl. Dak. Gr., p. 203, pi. xxiv, f. 4; xxvi, f. 1-4, 1892. 

I^^minosites Marcouanns Heer. Proc. Phil. Acad. Sci., vol. x, p. 265, 1858. 
Bnmelia Marconana ( Heer) Lx. Cret. Fl., p. 90, pi. xxviii, f. 2, 1874. 
Phyllites obcordatus Heer. Proc. Phil. Acad. Sci., vol. x, p. 266, 1858. 
Liriodendron Meekii var. Marconana Heer. Fl. Foss. Arct., vol. vi, abt. ii, 

p. 88, 1882. 
Liriodendron Meekii var. obcordata Heer. Op. cit., p. 88, 1882. 
Liriodendron Meekii var. mncronalata Heer. Op. cit., p. 88, 1882. 
Phyllites cotinus Lx. Ann. Rept. U. S. Oeol. and Oeospr. Sarv. Terr., p. S84, 
1874 [1876]. 

Dakota group: Kansas and Nebraska. 
Cretaceous: Staten Island, Long Island, New York. 
Liriodendron qnercifolium Newby. Bull. Torr. Bot. Club, vol. xiv, p. 
6, pi. Ixii, f. 1, 1887 ; Fl. Amboy Clays, p. 81, pi. li, f. 1-6, 1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
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Liriodendron semialatnm Lx. Ball. Mus. Gomp. Zool. Oamb., vol. 
vii, p. 227, 1881 ; Fl. Dak. Gr., p. 204, pi. xxv, f. 2-4; pi. xxix, f. 3, 1892. 
Dakota groap: Kansas. 
Liriodendron simplex Newby.= Liriodendropsis simplex + L. angasti- 

folia. 
Liriodendron Snowii Lx. Fl. Dak. Or., p. 209, pi. xxix, f. 1, 2, 1892. 

Dakota group: Kansas. 
Liriodendron succedens Dn. Trans. Boy. Soc. Canada^ vol. xi, sec. 
iv, p. 62, pi. viii, f. 26, 1893 [1894], 
Upper Cretaceous: Port McNeill, Vancouver Island. 

Liriodendron Wellingtonii Lx. Fl. Dak. Or., p. 208, pi. xxviii, f. 3, 
1892. 
Dakota group : Kansas. 
Liriodendron sp., Lx. Ann. Bept. U. S. Oeol. and Oeogr. Surv. Terr., 
p. 298, 1871 [1872J. [Not afterwards referred to by author.] 
Laramie group f: Six miles above Spring Canyon, Montana. 

LIRIODENDROPI8 Newberry. Fl. Amboy Clays, p. 82, 1895 [1896], 
Liriodendropsis angastifolia Newby. Fl. Amboy Clays, p. 84, pi. 
liii,f.8, 1895 [1896 1. 

Liriodendron simplex Newby., in part. Bull. Torr. Bot. Clab, vol. xiv, p. 6, 
pi. lxii,f.4, 1887. 

Amboy clay: New Jersey. 
Cretaceous: Marthas Vineyard. 

Liriodendropsis simplex Newby. Fl. Amboy Clays, p. 83, pi. xix, f. 
2, 3 ; liii, f. 1-4, 7, 1895 [1896]. 

Liriodendron simplex Newby., in part. Ball. Ton. Bot. Club, vol. xiv, p. 6, 
pl.lxii,f. 2,3, 1887. 

Amboy clay: Woodbridge, New Jersey. 

Cretaceous: Olen Cove, Long Island; Marthas Vineyard. 

URIOPHYIiLTTM Lesquereux. Ann. Bept. TJ. S. Oeol. and Geogr. 
Surv. Terr., p. 482, 1876 |1878]. 

Liriophyllnm Beckwithii Lx. Ann. Bept. IT. S. Geol. and Geogi . 
Surv. Terr., p. 482, 1876 [1878]; Cret. and Tert FL, p. 70, pi. x, f. 1, 
1883; Fl. Dak. Gr., p. 210, 1892. 
Dakota group: Morrison, Colorado. 
Liriophyllnm obcordatnm Lx. Cret. and Tert. FL, p. 77, 1883; Fl. 
Dak. Gr., p. 210, pi. xxviii, f. 7, 1892. 
Dakota group: Morrison, Colorado. 
Liriophyllnm popnloides Lx. Ann. Bept. U. S. Geol. and Geo^^r. 
Surv. Terr., p. 483, 1876 [1878]; Cr6t. and Tert. FL, p. 76, pL xi, f. 1, 
2,1883. 
Dakota group: Colorado and Kansas. 
Litsea = Malapoenna. 

Litsaea carbonensis Ward=Mala][)oenna carbonensis. 
litsea cretacea Lx.=Malai)oenna cretacea. 
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Litsea ftldfidla Lx.=Maliipoeima Mcifolia. 
litaea Weediana EiL^Malapoenna Weediana. 
Idtaea sp., Kiu==Malapoenna sp. 

LOMATIA Bobert Brown. Trans. Linn. Soc. LoncL, yoL x, p. 199, 

1810. 
Lomatia abbreviata Lx. Cret. and Tert. FL, p. 167, zliii, £ 17^ 1883. 

Green River gronp: Florissant, Colorado. 
Lomatia acntiloba Lx. Gret. and Tert. Fl., p. 167, pi. xliii, 1 11-16, 
20, 1883. 
Oreen River gronp: Florissant, Colorado. 
Lomatia hakeasfolia Lx. Cret. and Tert. Fl., p. 166, pi. xxxii, f. 19, 
1883. 
Oreen River gronp : Florissant, Colorado. 
Lomatia interrupta Lx. Cret. and Tert. Fl., p. 167, pi. xliii, f. 18, 19, 
1883. 
Green River gronp : Florissant, Colorado. 
Lomatia microphylla Lx. Bull. U. S. Geol. and Geogr. Snrv. Terr., 
voL i, p. 389, 1876 [1876]; Ann. Rept. U. S. Geol. and Geogr. Snrv. 
Terr., p. 315, 1874 [1876]; Tert. Fl., p. 211, pi. Ixv, f. 14, 15, 1878. 
Green River gronp: Month of White River. 
Lomatia ? Saportanea Lx. Ann. Rept. U. S. Geo. and Geogr. Snrv. 
Terr., p. 346, 1874 [1876] j Cret. and Tert.' Fl., p. 51, pi. iii, f. 8, 1883. 
Todeaf Saportanea Lx. Cret. Fl., p. 48, pi. xxix, f. 1-4, 1874. 
Dakota gronp: Kansas. 
Lomatia ? Saportanea var. longifolia Lx. Cret. and Tert. FL, p. 52, 
1883. 
Dakota group: Morrison, Colorado. 
Lomatia spinosa Lx. Cret. and Tert. FL, p. 166, pi. xliii, f. 1, 1883. - 
Green River gronp: Florissant, Colorado. 
Eocene?: Similkameen Valley, British Columbia. 
Lomatia terminalis Lx. Cret. and Tert. FL, p. 166, pi. xliii, f. 2-7, 
1883. 
Green River group: Florissant, Colorado. 
Lomatia tripartita Lx. Cret. and Tert. FL, p. 166, pi. xliii, f. 8-10, 
1883. 
Green River group: Florissant, Colorado. 

LONCHOCARPUS Humbolt Bonpland and Kunth. Nov. Gen. et 

Sp., vol. vi, p. 383, 1823. 
Lonchocarpos novae-caBsareae Hollick. Bull. Torr. Bot. Club, vol. 

xxiii, p. 49, pi. cclix, f. 6-8, 1896. 
Miocene f: Bridgeton, New Jersey. 

LTCOPODITTM (Rnppino) LinnsBus. Gen. PL, p. 323, 1737. 
Lycopodinm laeaquerenzii Kn. Bull. Geol. Soc. Am., vol. viil, p. 164, 
1897. 

SelagineUa falcata Lx. Ex. p. Lx., Tert. Fl., p. 46, pi. Ixlv, 1 13, 13a [non pL 
Ixi, f. 12-15], 1878. 

Montana formation : Point of Rocks, Wyoming. 
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Lycopodinin prominens Lx. Ann. Eept. U. S. Geol. and Geogr. 
Surv. TeiT., p. 409, 1873 [1874J ; Tert. FL, p. 45, pi. v, f. 13-13&, 1878. 
Green River group: Elko Station, Nevada. 
Lycopodinm sp., Hinde. Canadian Journal [Can. Institute], vol. xv« 
p. 399, 1878. 
Interglacial : Scarboro Heights, Qntario. 
Lycopodinm sp. Penhallow, Trans. Eoy. Soc. Canada, 2d ser., vol. 
ii, sec. iv, p. 62, 1896. 
Pleistocene: Long Portage, Missinaibi Eiver; Scarboro Heights, 
Ontario. 

LTOODIITM Swartz. Schrad. Journ Bot., vol. ii, p. 106, 1800. 
Lygodinin compactmn Lx. Am. Journ. Sci., vol. xvi, p. 206, 1868; 
Tert. FL, p. 64, pi. v, f. 9, 1878. 
Laramie group: Coal Creek, Colorado. 
Lygodium Dentoni Lx. Bull. U. S. Geol. and Geogr. Surv. Terr., vol. 
i, p. 383, 1875 [1876]; Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., 
p. 309, 1874 [1876]; Tert. Fl., p. 63, pi. Ixv, f. 12, 13, 1878. 
Green River group: Mouth of White River into Green River. 
Lygodium Marvinei Lx. Bull. U. S. Geogr. Surv. Terr., vol. i, p. 383, 
1875 [1876]; Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 309, 
1874 [1876]; Tert. FL, p. 62, pi. v, f. 8, 1878. 

1: Eagle Junction. 

Lygodimn Kaulfosii Heer. Beitrage z. nahern Kennt. d. Sachs.- 
Thuring. Braunkohle, p. 409, pi. viii, f. 21, 1861. 

Lygodium nearopteroides Lx. Ann. Rept. U. S. GeoL and Geogr. Sarv. Terr., 
p. 384, 1870 [1871] ; Tert. Fl., p. 61, pi. v, f. 4-7; pi. vi, f. 1, 1878. 
Green River group?: Barrel! Springs, Wyoming. 
Eocene f: Cherry and Orescent creeks, Oregon. 
Bocene: Elk Greek, Yellowstone l^ational Park; Wilkinson coal 
field, Washington; Oherry Creek, Oregon. 
Lygodium neuropteroides Lx.=Lygodium Kaulfusii. 
Lygodium trichomanoides Lx. Cret. FL, p. 45, pi. i, f. 2, 1874. 

Lygodinmf sp., Lx. Am. Journ. Sci., voL xlvi, p. 91, 1868. 

Dakota group: Fort Barker, Kansas. 
Lygodium? sp., Lx. [Am. Journ. Sci., xlvi, 91, 1868]= Lygodium tri- 
chomanoides. 

MACCLINTOCKIA Heer. Fl. Foss. Arct., vol. i, p. 114, 1868. 
Macclintockia cretacea Heer. Fl. Foss. Arct., voL vi, abt. ii, p. 70, pi. 
xxxvi, f. la; pL xxxvii, f. 2-4, 1882; Lx., FL Dak. Gr., p. 197, pi. lix, 
f. 4, 1892; Dn., Trans. Roy. Soc. Canada, vol. iii, p. 13, pi. iv, f. 3, 1885. 
Dakota group: Kansas. 
Mill Creek series: Mill Creek. 
Macclintockia Lyallii Heer. Fl. Foss. Arct., vol. i, p. 115, pL xv, f. 
la, 2; xvi, f. 7a, b; xvii, f. 2a, b; xlvii, f. 13; xlviii, f. 8, 1868; Lx., Ann. 
Rept. U. S. GeoL and Geogr. Surv. Terr., p. 400, 1872 [1873]. [Not 
afterwards mentioned by Lesquereux.] 
1: Black Buttes, Wyoming. 
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Macclintockia trinervis Heer. Fl. Foss. Arct., vol. i, p. 115, pi. xv, 
f. 7-9, 1868 ; Dn., Traus. Roy. Soc. Canada, vol. xi, sec. iv, p. 64, pi. 
X, f. 38, 1893 [1894]. 
Upper Cretaceous: Port McKeill, Vancouver Island. 

Madura anriantiaca Nutt.= Toxylon ][)on]ifernm. 

MACREIOHTIA Alplionse de CandoUe. Prod., vol. viii, p. 220, 

1844. 
Macreightia crassa Lx. Cret. and Tert. Fl., p. 175, pi. xxxiv, f. 16, 
17, 1883. 
Green River group: Florissant, Colorado. 
iMlacrosporeB ? sp., Font. Potomac Fl., p. 274, pi. cxxxvi, 1889. 
Potomac formation: Dutch Gap Canal, Virginia. 

MACROT2SNIOPTERI8 Schimper. Pal. V^g., vol. i, p. 610, 1869. 
Macroteeniopteris vanconverensis Dn. Trans. Roy. Soc. Canada, 
vol. xi, sec. iv, p. 55, pi. v, f. 1-3, 1893 [1894]. 
Upper Cretaceous: Nanaimo. 

MAGNOLIA Linnseus. Syst., ed. i, 1735. 

Magnolia acmninata L. Hollick, Bull. Torr. Bot. Club, vol. xix, p. 
331, 1892. 
Miocene?: Bridgeton, New Jersey. 
Magnolia altemans Heer. Phyll. Cr^t. d. Nebr., p. 20, pi. iii, f. 2-4; 
pi. iv, f. 1, 2, 1866; Cret. FL, p. 92, pi. xviii, f. 4, 1874; Lx., Fl. Dak. 
Gr., p. 201, pi. xxxiv, f. 11, 1892; Newby., Fl. Amboy Clays, p, 73, pi. 
Iv, f. 1, 2, 4, 6, 1895 [1896]. 
Dakota group: Nebraska, Kansas, and Minnesota. 
'Amboy clay: Woodbridge and Sayreville, New Jersey. 
Magnolia altemans Heer, Lx. Ann. Rept. U. 8. Geol. and Geogr. 
Surv. Terr., p. 300, 1871 [1872]. [Not same as Dakota group plant; 
affinity not stated by Lesquereux and apparently -not afterwards 
mentioned.] 
Laramie group f: Three miles above Spring Canyon, Montana. 
Magnolia amplifolia Heer. Kreidefl. v. Moletein in Mahren, Neue 
Denkschr. Schw. Ges., vol. xxiii, p. 21, pi. viii,f. 2; ix, f. 1, 1869; Lx., 
Fl. Dak. Gr., p. 200, pi. xxiv, f. 3, 1892. 
Dakota group: Kansas. 
Magnolia angnstifolia Newby. Proc. U. S. Nat. Mus., vol. v, p. 513 
1882 [1883]. 

Magnolia attenuata Web. in Lx. Tert. Fl.. p. 260, pi. xlv, f. 6, 1878. 
Laramie group: Fishers Peak, New Mexico. 
Magnolia attenuata O. Web. Lesquereux, 1878 = Magnolia angnsti- 
folia. 
Magnolia auricnlata Newby. MSS. Hollick, Bull. Torr. Bot. Glub, 
vol. xxi, p. 61, pi. clxxix, f. 6, 7, 1894; Newby., Fl. Amboy Clays, p. 
75, pi. xU, f. 13; Iviii, f. 1-11, 1895 [1896]. 
Cretaceous: Glen Cove, Long Island. 
Amboy clay: Woodbridge, New Jersey. 
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BOagnolia Bonlayana Lx. FL Dak. Or., p. 202, pl.lx, f. 2, 1892. 

Dakota groap: Kansas. 
Magnolia califomica Lx. Mem. Mns. Comp. ZooL, vol. vi, no. 2, p. 
25,.phvi,f. 5-7, 1878. 
Miocene: Obalk Bluffs and Gontra Costa, California. 
Eocene: Lassen Connty, California. 
Magnolia Capellinii Heer. Phyll. Cr6t. d. Nebr., p. 21, pi. iii, f. 5, 6, 
1866; Lx., Kept, on Clays in N. J., p. 29, 1878; Fl. Dak. Gr., p. 203, 
pi. Ixvi, f. 1, 1892. 
Dakota group: Tekamah, Nebraska. 
Amboy clay: Sayreville, New Jersey! 

Cretaceous: Glen Cove, Long Island; Marthas Vineyard ; Port Mc- 
Neill, Vancouver Island. 

Magnolia cordifolia Lx. Trans. Am. Phil. Soc., vol. xiii, p. 422, pL 
xxii, f. 1, 2, 1869. 
Eolignitic: Mississippi. 
Magnolia ensifolia Lx.= Celastrophyllum ensifolium. 
Magnolia glanca L. Hollick, Bull. Torr. Bot. Club, vol. xix, p. 331, 
1892. 
Miocene f: Bridgeton, New Jersey. 
Magnolia glancoides Newby. MSS. Hollick, Bull. Torr. Bot. Club, 
vol. xxi, p. 60, pi. clxxv, f. 1, 7, 1894; Newby., Fl. Amboy Clays, p. 
74, pi. Ivii, f. 1-4, 1895 [1896]. 
Cretaceous: Sea Cliff, Long Island; Marthas Vineyard. 
Amboy clay : Woodbridge, New Jersey. 
Magnolia Hilgardiana Lx. Second Kept. Geol. Becon. Arkansas, p. 
319, pi, vi, f. 1, 1860; Trans. Am. Phil. Soc, voL xiii, p, 421, pi. xxi, 
f. 1, 1869; Tert. Fl., p. 249, pi. xliv, f. 4, 1878. 
Eolignitic: Mississippi. 
Eocene: Lassen County, California. 
Fort Union group: Yellowstone Valley, Montana. 
Laramie group: Fishers Peak, New Mexico. 
Mflgnnlln Inglefleldi Heer. Fl. Foss. Arct., vol. i, p. 120, pi. iii, f. 5c; 
xvi, f. 5, 6, 8ft; xviii, f. 1-3, 1868; Lx., Proc. U. S. Nat. Mus., vol. xi, 
p. 13, 1888. 
Miocene: John Day Valley, Oregon. 
Eocene f: Lassen County, California. 
Magnolia Inglefeldi Heer. Lesquereux, Hayden's Ann. Kept., 1872, p.. 

396 = Magnolia tenuinervis. 
BAagnolia Isbergiana Heer. Fl. Foss. Arct, vol. vi, abt. ii, p. 91, pi. 
xxxvi, f. 3, 1882; Hollick, Bull. Torr. Bot. Club., vol. xxi, p. 60, 1894. 
Cretaceous: Glen Cove, Long Island. 
Magnolia Lacoaana Lx. Fl. Dak. Gr., p. 201, pi. lx, 1 1, 1892 ; Newby., 
Fl. Amboy Clays, p. 73, pi. Iv, f. 1, 2, 1895 [1896]. 
Dakota group : Kansas. 
Amboy clay: Woodbridge, New Jersey. 
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Magnolia lanceolata Lx. Mem. Mas. Gomp. Zool., vol. vi, no. 2, p. 24, 
pi. vi, f. 4, 1878. 
Miocene: Chalk Bluffs, California; John Day Valley, Oregon. 
Miocene t: Cherry Creek, Oregon. 
Magnolia lanrifolia Lx. Trans. Am. Phil. Soc., vol. xiii, p. 421, pi. 
XX, f. 2, 3, 1869. 
Eolignitic: Mississippi; Cross Lake and McLees, Lonisiana. 
Magnolia Lesleyana Lx. Trans. Am. Phil. Soc., vol. xiii, p. 421, pi. 
xxi, f. 1, 2, 1869; Tert. Fl., p. 248, pi. xliv, f. 1-3, 1878. 

Terminalia Radobojensis Heer. Lx., Ann. Rept., op. cit., 1871, suppl., p. 15, 
1871 [1872]. 
Eolignitic : Mississippi. 

Laramie group: Raton Mountains, New Mexico. 
Laramie group!: Evanston, Wyoming? 
Magnolia longifolia Newby. In MSS. Hollick, Trans. N. Y. Acad. 
Sci., vol. xii, p. 36, pi. iii, f. 9, 1892; Newby., PI. Amboy Clays, p. 76, 
pi. Iv, f. 3, 5; Ivi, f. 1-4, 1895 [1896]. 
' Cretaceous: Staten Island; Marthas Vineyard. 
Amboy clay: Woodbridge, New Jersey. 
Magnolia longipes Newby. In MSS. Hollick, Bull. Torr. Bot. Club, 
vol. xxi, p; 60, pi. clxxviii, £ 3, 1894; Newby., Fl. Amboy Clays, p. 76, 
pi. Uv, f. 1-^, 1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
Cretaceous: Olen Cove, Dosoris Island, Long Island. 
Magnolia magnifica Dn. Trans. Boy. Soc. Canada, vol. i, sec. iv, p. 
22, pi. iii, f. 11, 1882 [1883]. 
Mill Creek series: Coal Brook, Northwest Territory; Mill Creek. 
Magnolia Nordenskioldi Heer. Fl. Foss. Arct., vol. iv, abt. i, p. 82, 
pi. xxi, f. 3; XXX, f. 1, 1877; Lx., Proc. U. S. Nat. Mus., vol. v, p. 448, 
1882 [1883]. 
Eocene f: Chignik Bay, Alaska. 
Magnolia obovata Newby. Later Extinct Floras, p. 15, 1868. 

Dakota group : Blackbird Hill, Nebraska. 
Magnolia obtusata Heer. Fl. Foss. Arct., vol. vi, abt. ii, p. 90, pi. 
XV, f. 12; pi. xxi, f. 3, 1882; Lx., Fl. Dak. Gr., p. 201, pi. lx, f. 5, 6, 
1892. 
Dakota group: Kansas. 
Magnolia occidentalis Dn. Trans. Boy. Soc. Canada, vol. xi, sec. iv, 
p. 63, pi. X, f. 36, 1893 [1894]. 
Upper Cretaceous: Nanaimo, Vancouver Island. 
Magnolia ovalis Lx. Trans. Am. Phil. Soc., vol. xiii, p. 422, pi. xxi, 
f. 3, 4, 1869. 
Eolignitic: Mississippi. 

Magnolia psendoacmninata Lx. Fl. Dak. Gr., p. 199, pi. xxiv, f. 2, 
1892. 
Dakota group: Kansas. 
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Magnolia pnlchra Ward. Ball. U. 8. Oeol. Sarv., no. 37^ p. 103, pL 
xlviii, £ 3, 4, 1887. 
Montana formation: Point of Bocks, Wyoming. 
Magnolia rotnndifolia Newby. Proc. U. S. Nat. Mas., vol. v, p. 513, 
1882 [1883]. 
Laramie groap : Fishers Peak, New Mexico. 
Magnolia speciosa Heer. Nene Denkschr. Schw. Gesel., vol. xxiii, 
p. 20, pL vi, fig. 1; ix, f. 2; x, f. 1, 1869; Lx., Cret. and Tert. Fh, p. 72, 
1874; Fl. Dak. Gr., p. 202, pi. lx, f. 3, 4, 1892. 
Dakota groap: Morrison, Colorado. 

Oretaceoas: Glen Oove, Long Island; Marthas Vineyard, Massa- 
chasetts. 
Magnolia tennifolia Lx. Am. Joorn. Sci., vol. xlvi, p. 100, 1868; 
Cret. FL, p. 92, pi. xxi, f. 1, 1874; Fl, Dak. Gr., p. 198, pi. xxiv, f. 1, 
1872. 
Dakota groap: Decatar, Nebraska; Kansas; Peace River, North- 
west Territory. 
Magnolia tenninervis Lx. Am. Joarn. Sci., vol. xlv, p. 207, 1868; 
Tert. FL, p. 249, pi. xliv, f. 5, 6; pi. xlv, f. 1-5, 1878. 

Magnolia Inglefeldif Heer. Lx., Ann. Rept. U. S. Geol. and Geogr. Surv. 
Terr., p. 396, 1872 [1873]. 
Denver group: Golden, Colorado. 

Laramie groap: Black Battes and Hogdes Pass, Wyoming. 
Laramie groap!: Coalville, [Jtah! 
Magnolia Van Ingeni HoUick. Ball. Torr. Bot. Clab, voL xxi, p. 61, 
pi. clxxv, f. 6, 1894. 
Cretaceous: Sea Cliff, Long Island. 
Magnolia woodbridgensis Hollick in Newby. Fl. Amboy Clays, 
p. 74, pL xxxvi, f. 11; Ivii, f. 6-7, 1896 [1896J. 
Amboy clay : Woodbridge, New Jersey. 
Clay marl (Upper Cretaceous) : Cliffwood, Kew Jersey. 
Magnolia sp., Lx. Ann. Eept. XT. S. Geol. and Oeogr. Surv. Terr., p. 
287, 1871 [1872], [Not afterwards referred to by Lesquereux.] 
Eocene f: Washakie Station, Wyoming. 
Magnolia sp., Lx. Cret. and Tert. FL, p. 73, pi. xi, f. 6, 1883. 

Dakota group: Morrison, Colorado. 
Magnolia sp., Kn. BulL GeoL Soc. Am., vol. viii, p. 146, 1897. 

Fort Union group : Black Buttes, Wyoming. 
Magnolia ? sp., Dn. Trans. Boy. Soc. Canada, vol. viii, sec. iv, p. 89, 
f. (in text) 29, 1890. 
Eocene!:' Similkameen Valley, British Columbia. 

MAJANTHEMOPHYLLUM O. Weber. Tertiiirfl. d. Niederrh. 

Braunkohlenf. : Pal£eontographica^ vol. ii, p. 166 [reprint 42], 1852. 
M^janthemophyllum pnsillum Heer. Fl. Foss. Arct., vol. vii, 

p. 18, pi. Iv, f. 17, 1883; Hollick, Trans. N. Y. Acad. Sci., voL xii, 

p. 36, pi. i, f. 7, 1802. 
Cretaceous: Stateu Island. 
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MALAPOENNA Adauson. Fam. PL, vol. ii, p. 447, 1763. 
Malapoenna carbonensis (Ward) n. comb. 

Litstea carboDenBis Ward. Ball. U. S. Gtool. Surv., no. 37, p. 48, pi. xilIt, f. 1. 
1887. 
Laramie group: Carbon, Wyoming. 
Malapoenna cretacea (Lx.) n. comb. 

Liteea cretacea Lx. Fl. Dak. Gr., p. 96, pi. xv, f. 2, 1892. 
Dakota group : Kansas. 
Malapoenna falcifolia (Lx.) n.comb. 

LitBea falcifolia Lx. Fl. Dak. Or., p. 97, pi. xi, f. 5, 1892. 
Dakota group: Kansas. 
Malapoenna sessiliflora (Lx.) n. comb. 

Laarus sessiliflora Lx. Ann. Rept., op. cit., p. 407, 1873 [1874]. 
Tetranthera sessiliflora Lx. Ex. p. Tert. Fl., p. 217, pi. xxxiy, f. I c, I d; pi. 
XXXV, f. 8 [non f. 9], 1878. 
: Evanston, Wyoming. 

Malapoenna Weediana (Kn.) n. comb. 

Litsea Weediana Kn. BalL U. S. Geol. Surv., no. 105, p. 55, 1893. 
Tetranthera sessiliflora Lx. Ex. p. Tert. Fl., p. 217, pi. xxxy, f. 9, 1878. 

Livingston beds: Bozeman coal field, Montana. 
Malapoenna sp. 

Litsea sp., Kn. Ball. Geol. Soc. Am., vol. viii, p. 154, 1897. 
Montana formation: Point of Bocks, Wyoming. 
MANICARZA Gaertner. De Fmct., vol. ii, p. 468, 1802. 

Manicaria Haydeni Newby. Proc. XJ. S. Kat. Mus., vol. v, p. 504, 1882 
[1883]. 
Eocene: Green Biver, Wyoming. 
Manicaria sp., Dn. Trans. Boy. Soc. Canada, 2d ser., vol. i, sec. iv, 
p. 143, 1895-96. 
Eocene: Burrards Inlet, Vancouver, British Columbia. 

MARSILEA (Micheli) I.innaBus. Gen. PL, p. 326, 1737. 
Marsilea attenuata (Lx.) Hollick. Bull. Torr. Bot. Club, vol. xxi, p.256, 
pi. ccv, f. 10, 1894. 

Salvinia attennata Lx. Bnll. U. S. Geol. and Geogr. Surv. Terr., vol. i, p. 377, 
1875; Ann. Rept U. S. Geol. and Googr. Snrv. Terr., p. 296, 1874 [1876] ; Tert. 
Fl., p. 65, pi. Ixiv, f. 14, 14a, 1878. 
Laramie group : Point of Bocks, Wyoming. 
Marsilea Bendirei Ward = Porana Bendirei. 

MENISPERMITES Lesquereux. Cret. Fl., p. 94, 1874. 
Menispermites acerifolia Lx. = Menispermites menispermifolia. 
Menispermites acutilobus Lx. Cret and Tert. FL, p. 78, pi. xiv, f. 2, 
1883. 
Dakota group : Kansas. 
Menispermites borealis Heer I Fl. Fobs. Arct., vol. vi, abt. ii, p. 91, 
pi. xxxix, f. 2, 1882; Newby., Fl. Amboy Clays, p. 84, pi. 1, f. 1-6, 1895 
[1896]. 
Amboy clay: Woodbridge, New Jersey. 
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MenispermiteB Brysoniana HoUick. Ball. Torr. Bot. Olnb, vol. xxi, 
p. 59, pi. clxx, f. 10, 1894. 
Gretaceons: Glen Gove, Long Island. 
Menispermites cyclophyUns Lx. Ann. Rept. U. S. Geol. and Geogr. 
Surv. Terr., p. 358, pi. vi, f. 4, 1874 [1876]. 
Dakota groap : Kansas. 
MenispermiteB grandis Lx. Gret. and Tert. Fl., p. 80, pi. xv, f. 1, 2, 
1883. 
Dakota group: Kansas. 
Menispermites menispermifolins (Lx.) n. comb. 

Acerites menispermifolius Lx. Am. Joam. Sci., vol. xlvi, p. 101, 1868. 
Menispermites acerifolia Lx. Cret. FL, p. 96, pi. xx, f, 2; 3, 1874. 
Dakota group: Decatur, Nebraska. 
Menispermites obtnsiloba Lx. Gret. Fl., p. 94, pi. xxv, f. 1-2; xxvi, 
1 3, 1874 ; Gret. and Tert. Fl., p. 78, 1883. 

Menispermites obtnsiloba var. f Cret. Fl., p. 95, pi. xxii, f. 1, 1874. 
Dombeyopsis obtnsiloba Lx. Am. Jonrn. Sci., vol. xlvi, p. 100, 1868. 

Dakota gronp : Saliua River, Kansas. 
Menispermites ovalis Lx. Bull. IT. S. Geol. and Geogr. Surv. Terr., 
vol. i, p. 398, 1876 [1876]; Ann. Rept. U. S. Geol. and Geog. Surv. 
Terr., p. 357, pi. v, f. 4, 1874 [1876]. 
Dakota group: Kansas. 
Menispermites populifolins Lx. Ann. Rept. U. S. G^ol. and Geogr. 
Surv. Terr., p. 357, pi. v, f. 3, 1874 [1876]; Gret. and Tert. Fl., p. 79, 
pi. iv, f. 4, 188:3. 
Dakota group: Kansas. 
Menispermites reniformis Dn. Trans. Roy. Soc. Ganada, vol. i, sec. 
iv, p. 23, pi. iii, f. 12, 1882 [1883]. 

: Goal Brook, Northwest Territory. 

Menispermites mgosns Lx. Fl. Dak. Gr., p. 196, pi. xxix, f. 7, 1892. 

Dakota group : Kansas. 
Menispermites salinensis L x. = Menispermites salinse. 
Menispermites salinse (Lx.) n. comb. 

Aoer obtnsilobinmf Ung. Lesqnereux, Am. Jonrn. Sci., vol. xlvi, p. 100, 1868. 
Popnlites salina) Lx. Ann. Rept. U. S. Geol. and Geogr. Snrv. Terr., p. 423, 

1872 [1873]. 
Menispermites salinensis Lx. Cret. FL, p. 95, pi. xx, f. 1, 4, 1874. 
Dakota group : Salina River, Kansas. 
Menispermites tenuinervis Font. Potomac Fl., p. 322, pi. clxxii, f. 8, 
1889. 
Potomac formation: Baltimore, Maryland. 
Menispermites virginiensis Font. Potomac FL, p. 321, pL clxi, f. 1, 
2,1889. 
Potomac formation : Near Brooke, Virginia. 

Menispermites Wardianus Hollick in Newby. Fl. Amboy Glays, p. 
85, pi. xxix, f. 9, 11, 1895 [1896]. 
Amboy clay: No locality. 
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Menispermites sp., Diu Trans. Boy. Soc. Canada, vol. xi, sec. iv^ p. 
62, pi. xi, f. 50, 1893 [1894]. 

Upper Cretaceous: Port McNeill, Vancoaver Island. 
Menispermites sp. Kn. Ball. Oeol. Soc. Am., vol. viii, p. 131, 1897. 

Laramie group: Lance Creek, Converse County, Wyoming. 

MENI8PERMI7M LinnaBUS. Syst, ed. i, 1735. 

MENTANTHES Linnaeus. Syst., ed. i, 1735. 

Menyanthes trifoliata L. Penballow, Bull. Geol. Soc. Am., vol. i, p. 
327, 1890. 
Pleistocene: Montreal, Canada. 

MEZONEURUM Desfoutaines. Mem. Mus. Paris, vol. iv, p. 245, 
1818. 

Mezonenmxn bridgetonense HoUick. 

Mezoneurum bridgetonense HoUick. Bull. Torr. Bot. Clnb, vol. xxiii, p. 
49, pi. colviii, f. 1-7, 1896. 
Pleistocene?: Bridgeton, New Jersey. 

MICROZAMIA Corda in Beuss. Yerst. d. Bobm. Kreidef., abt. ii, 
p. 85, 1846. 

Microzamia gibba (Beuss) Corda in Beuss. Yerst. d. Bobm. Kreidef. 
abt. ii, p. 85, 1846; Newby., Fl. Amboy Clays, p. 45, pi. xii, f. 6, 7, 
1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 

MZM08ITES Bowerbank. Hist. Foss. Fr. and Seeds London clay, 
p. 140, 1840. 

MimoBites linearis* (Lx.) n. comb. 

MimoBites linearifolius Lx. Tert. Fl., p. 300, pi. lix, f. 7, 1878. 
Cffisalpiniaf linearis Lx. Ann. Kept. U. S. Geol. and Geogr. Surv. Terr., p. 

417, 1873 [1874]. 
[''Non M. linearis Engelh., 1894.] 

Green River group: Florissant, Colorado. 

MONIMOSOP8 Saporta. Prod. Fl. Foss. d. Suzanne: Mem. Soc. 

Geol. d. France, 2d ser., vol. vii, p. 361, 1868. 
?Moni2niop8i8 amboraefolia Sap. Foss. Fl. d. Sezanne, p. (73) 361, 

pi. (viii) xxix, f. 13, 1868 5 Ward, Bull U. S. Geol. Surv. no. 37, p. 51, pL 

XXV, f. 2, 1887. 
Fort Union group : Seven-Mile Creek, Montana. 
?Moni2niopsis fratema Sap. Fl. Foss. d. S6zanne, p. (74) 362, pi. 

(viii) xxix, f. 14, 1868; Ward, Bull. U. S. Geol. Surv. no. 37, p. 52, pi. 

XXV, f. 3, 1887. 
Fort Union group: Seven-Mile Creek, Montana. 

MORICONIA Debey and Ettingshausen. Urweltlicben Acrobryeu 
. V. Aacben: Denkscbr. Wien. Akad., vol. xvii, p. 339 [59], 1869. 
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Moriconia cyclotozon Deb. and Ett. Urweltlichen Acrobryen v. 
Aachen (Denkschr. Wien. Akad., vol. xvii, p. 239), p. 59, pL vii, f. 
23-27, 1859; Newby., Fl. Amboy Clays, p. 55, pi. x, £ 11-21, 1895 
[1896]. 
Amboy clay: Soath Amboy, New Jersey. 

MORUS (Toornefort) Linnseus. Syst., ed. i, 1735. 

Moms affinis Lx. Ann. Bept. U. 8. Geol. and Geogr. Snrv. Terr. 

1871, suppL, p. 11, 1871 [1872]. [Not afterwards mentioned by 

aathor.] 
Laramie gronp f : Evanston, Wyoming. 

Moms sp., Hollick. Bull. Torr. Bot. Olub, vol. xix, p. 332, 1892. 

Miocene f: Bridgeton, New Jersey. 
Mascites Sternbergianns Dnnk.=Sphenolepidiam Sternbergianom. 

BnTSOPHYLLUM Goppert. Tertiarfl. d. Insel Java, p. 39, 1854. 
Mnsophyllum complicatnm Lx. Ann. Rept. U. 8. Geol. and Geogr. 
8urv. Terr., p. 418, 1873 [1874]; Tert. FL, p. 96, pi. xv, f. 1-6, 1878. 

Green Biver group!: Green Biver 8ti^on Wyoming? 

Laramie gronp: Golden, Colorado. 

BiTRICA BeCandolle. Ex. Guill. in Diet. Class. Hist. Nat, vol. xi, 
pp. 378, 401, 1826. 

Myrica acuminata Ung. Synop. PI. Foss., p. 214, 1845; Lx., Ann. 
Bept. XJ. 8. Geol. and Geogr. 8urv. Terr., p. 411, 1873 [1874]; Tert. 
PL, p. 130, pi. xvii, f. 1-4, 1878. 
Green Biver group: Florissant, Colorado; month of White Biver, 
Utah. 

Myrica acnta Hollick in Newby. Fl. Amboy Clays, p. 65, pL xlii, f. 35, 
1895 [1896]. 
Amboy clay: No location. 
Myrica flUraHwa Lx. Cret. and Tert. FL, p. 149, pL xlvA, f. 10-15, 
1883. 
Green Biver group : Alkali Station, Wyoming. 

Myrica amaygdalina Sap. Ann. d. Sci. Nat., 5th ser., bot., vol. ix, p. 

21 [153], pL i, f. 8-10, 1867; Lx., Cret. and Tert. FL, p. 147, pL xxvi, 

1 1-4, 1883. 
Green Biver group: Florissant, Colorado. 
Myrica ambigua Lx. = Celastrinites ambiguus. 

Myrica aspera Lx. Fl. Dak. Gr., p. 66, pL ii, f. 11, 1892. 
' Dakota group : Kansas. 

Myrica bankflisefolia Ung. Synop. PL Foss., p. 214, 1845; Heer, FL 
Foss. Alask., p. 28, pi. ii, f. 11, 1869. 
Eocene f: Port Graham, Alaska. 
Bull. 152 10 
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Myrica Bolanderi Lx. Tert. PL, p. 133, pi. xvii, f. 17, 187& 

Ilex iiudulftta * Lx. Ann. Rept. U. S. Geol. and Geogr. Sorv. Terr., p. 416, 1873 

[1874], 
[ * M. undulata. Preoconpied by M. undulata Heer, Fl. Tert. Helv., iii, p. 188, 
1859.] 
Green Eiver group?: Locality unknown. 
Myrica Brongniarti ? Ett. Tert. PL, p. 135, pL xvii, f. 15, 1878. 

Myrica (Comptonia) Brongniarti f Ett in Lx. Ann. Rept. U. S. Geol. and 
Geogr. Snrv, Terr., p. 412,' 1878 [1874]. 
Green River group: Elko Station, Nevada. 
Myrica brookensia Font Potomac FL, p. 310, pi. d, f. 11 ; pL clvi, f. 
10, 1889. 
Potomac formation : Near Brooke, Virginia. 
]!d[yrica calicomsBfolia Lx. = Myrica drym^a. 

Myrica cinnamomlfolia Newby. PL Amboy Olays, p. 64, pL xxii, f. 
9-14, 1895 [1896]. 
Amboy clay: Woodbridge, South Amboy, New Jersey. 
Myrica Copiana Lx. Am. Bept. U. S. OeoL and Geogr. Surv. Terr., 
p. 411, 1873 [1874]; Tert. PL, p. 131, pL xvii, f. 5, 1878. 
Green Biver group : Florissant, Colorado. 
Eolignitic: WickliflFe, Kentucky. 
Myrica cretacea Lx.= Myrica dakoteusis. 

Myrica (Comptonia) cuspidata (Lx.) Dn. Trans. Boy. Soc. Canada 
1890, vol. viii, p. 80, f. 9, 1890. 

Comptonia caspidata Lx. Proc. U. 8. Nat. Mas., vol. y, p. 445, pi. vi, f. 
10-12, 1882 [1883]. 

Eocene?: Unga Island, Alaska. 
Myrica dakotensia* Lx. Cret. and Tert. PL, p. 35, pL iv, f. 9, 1883. 

Myrioa cretacea Lx. Ball. U. S. Geol. and Geogr. Surv, Terr., vol. 1, p. 392, 
1875 [1876] ; Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 339, pL iii, 
f. 4, 1874 [1876]. 
[* Myrica cretacea Lx. Preoconpied by M. cretacea Heer, Fl. Quedl.] 
Dakota group : Port Harker, Kansas. 
Myrica Daviaii HoUick. Trans. N. Y. Acad. Sci., vol. xii, p. 32, pL ii, 
f. 3, 1892. 
Cretaceous: Staten Island. 
Myrica diversifolia Lx.=:Crat<'egU8 flavescens. 
Myrica drjnneja (Lx.) n. comb. 

Myrica callicomffifolia Lx. Cret. and Tert. Fl., p. 146, pi. xxvl, f. 5-14, 1883. 
Callicoma microphylla Ett. Lx., Tert Fl., p. 246, pi. xlili, f. 2-4, 1878. 
Rhasf drymeja Lx. Ann. Bept., op. cit., p. 416, 1873 [1874]. 

Green Biver group: Florissant, Colorado; Elko Station, Nevada. 
Mjrrica elseanoides Lx. Proc. U. S. Nat. Mus., voL xi, p. 12, pi. iv, 
f. 5, 1888. 
Eolignitic: Wickli£fe, Kentucky. 
Myrica emarginata Heer. FL Foss. Arct., vol. vi, abt. ii, p. 66, pi. 
xli, f. 2, 1882; in Lx., Fl. Dak. Gr., p. 67, pi. xii, f. 1, 1892; Newby., 
PL Amboy Clays, p. 62, pL xli, f. 10, 11, 1895 [1896J. 
Dakota group : Kansas. 
Amboy clay: New Jersey f 
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Myrica fallaz Lx. Cret. and Tert. Fl., p. 147, pi. xxxii, f. 11-16, 1883. 

Green River groap : Florissant, Colorado. 
Myrica fenestrata Newby. PI. Amboy Clays, p. 63, pi. xliii, f. 32, 1896 
• [1896|. 

Amboy clay : Sayreville, New Jersey. 
Myrica grandifolia Hollick= Myrica Hollioki. 
Myrica HoUicki Ward. Am. Jonrn. Sci., vol. xlv, p. 437, 1893. 

Myrica grandifolia *Hollick. Trans. N. Y. Acad. Sci., vol. xii, p. 32, pi. iii, 

f. 1, 1892. 
[•Preoccupied by M. grandifolia (Ung.) Schimp. Pal. V^g., vol. ii, p. 559, 
1872.] 

Cretaceous: Staten Island. 
Mjrrica ? idahoensis Kn. Eigbteeutlx Ann. Kept. U. S. Geol. Sarv., 
pt. iii, p. 724, pi. xcix, f. 7, 1898. 
Payette formation : Marsb, Idabo. 
Myrica itia<g«ig Lx. Ann. Bept. U. S. Geol. and Geogr. Sorv. Terr., 
p. 312, 1874 [1876]; Tert. FL, p. 135, pi. Ixv, f. 7, 8, 1878. 
Green River groap : Florissant, Colorado. 
Myrica lanceolata Kn. Eigbteentb Ann. Kept. U. S. Geol. Surv., 
pt. iii, p. 724, pi. xcix, f. 5, 6, 1898. 
Payette formation : Shafer Creek, Boise County, Idabo. 
Myrica latiloba Heer, var. acntiloba Lx. Ann. Bept. H. S. Geol. and 
Geogr. Surv. Terr., p. 412, 1873 [1874]; Tert. Fl., p. 134, pi. xvii, 
f. 13, 1878. 
Green Biver group: Florissant, Colorado. 
Myrica Lessigiana Lx.=Artocarpus Lessigiana. 
Myrica Lessigii Lx.=Artocarpus Lessigiana. 

Myrica lignitnm (Ung.) Sap. £tud.: Ann. sci. nat. Bot., 5tb ser., 
vol. iv, p. 102, pi. 5, f. 10, 1866. 

Dryandroiiles lignitam (Ung.) Ett. Lesqoereax, Proo. U. S. Nat. Mus., vol. 
X, p. 41, 1887. 

: Deer Creek coal field, Arizona. 

Myrica longa (Heer.) Lx. Fl. Dak. Gr., p. 67, pi. iii, f. 1-6, 1892. 

ProteoidcB longus Heer. Fl. Foss. Arct., vol. iii, abt. ii, p. 110, pi. xxxi, f, 4, 5 ; 
zxiz^ f. 85, 1874; Dn., Trans. Roy. Soc. Canada, vol. i, sec. iv, p. 22, pi. ii, f. 
8, 1882 [1883]. 
Dakota group: Kansas; Fork of Peace Biver, Northwest Territory. 

Myrica Ludwigii Scbimp. Pal. V6g., vol. ii, p. 645, 1872; Lx., Bull. 
U. S. Geol. and Geogr. Surv. Terr., vol. i, p. 385, 1875 [1876]; Ann. 
Bept. U. S. Geol. and Geogr. Surv. Terr., p. 311, 1874 [1876]; Tert. 
Fl., p. 133, pi. Ixv, f. 9, 1878. 
Green Biver group: Montb of Wbite Biver. 
Myrica Ne'wberryana Hollick in Newby. Fl. Amboy Clays, p. 63, 
pi. xliii, f. 5, 1895 [1896]. 
Amboy clay: South Amboy, New Jersey. 
Myrica nigricans Lx. Ann. Bept. IT. S. Geol. and Geogr. Surv. Terr. 
1871, suppl., p. 6, 1871 [1872]; Tert. Fl., p. 132, pi. xvii, f. 9-12, 1878. 
Green Biver group: Green Biver, Wyoming. 



148 CATALOGUE OP THE CRETACEOUS AND [bulu.152. 

Mytica obliqua Kn. in Lx. FL Dak. Or., p. 68, pi. xliv, f. 16, 1892. 

Dakota groap: Kansas. 
Myrica obscnra Lx. Oret. and Tert. FL, p. 145, pi. xxxii, f. S-IO, 1883. 

Green Eiver group : Florissant, Colorado. 
Myrica obtusa Lx. Gret. FL, p. 63, pi. xxix, f. 10, 1874. 

Dakota group: Kansas. 
Myrica partita Lx. Ann. Bept IJ. S. Geol. and Geogr. Surv. Terr., 
p. 412, 1873 [1874]; Tert. FL, p. 134, pi. xvii, f. 14, 1878. 
Green Kiver group : Elko Station, I^evada. 
Myrica (Comptonia) parvula Heer. Fl. Foss. Arct., vol. vii, p. 20, pi. 
Iv, f. 1-3, 1883 ; Newby., Fl. Amboy Clays, p. 63, pi. xix, f. 6, 1895 [1896]. 
Amboy clay: Sayreville, 'New Jersey. 
Myrica poljrmorpha Schimp., £tndes,ii, p. 220, 1868; Lx. Oret. and 
Tert. Fl., p. 146, pi. xxv, f. 1, 2, 1883. 
Green Biver group: Florissant, Colorado. 
Myrica (Comptonia) premissa (Lx.) Kn. Proc. U. S. Nat. Mus., vol. 
xvii, p. 222, 1894. 

Comptonia premissa Lx. Proc. U. S. Nat. Mus., vol. v, p. 445, pi. vi, f. 13, 1882 
[1883]. 
Eocene f: XJnga Island, Alaska. 
Myrica raritanensis HoUick In Newby. Fl. Amboy Clays, p. 65, pi. 
xlii, f. 34, 1895 [1896]. 
Amboy clay: No location. 
Myrica rigida Lx. Oret. and Tert. FL, p. 145, pi. xxv, f. 3, 4, 1883. 

Green River group : Florissant, Colorado. 
Msrrica Saportana Lx. Bull. U. S. Oeol. and G^ogr. Sorv. Terr., vol. 
i, p. 386, 1875 [1876]. [Not afterwards mentioned.] 

: Middle Park, Colorado. 

Myrica salicina ITng. Gen. et Sp. PI. Foss., p. 396, 1850; Lx., Ann. 
Kept. U. S. Geol. and Geogr. Surv. Terr. 1871, suppl., p. 6, 1871 [1872]. 

: Green River, Wyoming. 

Myrica Schimperi Lx. Fl. Dak. Gr., p. 66, pi. ii, f. 12, 1892. 

Dakota group: Kansas. 
Myrica Scottii Lx. Cret. and Tert. FL, p. 147, pi. xxxii, f. 17, 18, 1883. 

Green River group: Florissant, Colorado. 
Myricee ? semina Lx. Cret. FL, p. 63, pi. xxvii, f. 4, 4a, 1874. . 

Dakota group: Decatur, Nebraska. 
Myrica Stembergii Lx. Cret. and Tert. FL, p. 35, 1883. 

Dakota group : Kansas. 
Myrica Studeri ? Heer. Fl. Tert. Helv., vol. ii, p. 36, pi. Ixx, f. 21-24, 
1856; Lx., Proc. U. S. Nat. Mus., vol. x, p. 38, 1887. 
Eocene!: White River, Dakota. 
Myrica Torreyi Lx. Ann. Rept. U. 8. Geol. and Geog. Surv. Terr., 
p. 392, 1872 [1873]; Tert. FL, p. 129, pL xvi, t 3-10, 1878. 
Laramie group: Black Buttes, Wyoming. 
Montana formation: Point of Rocks, Wyoming. 
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Myrica Torreyi minor Lx. Ann. Kept. U. S. Geol. and Oeogr. Surv. 
Terr., p. 397, 1873 |1874]. 

: Sand Greek, Colorado. 

Myrica ? trifoliata Newby. Undistributed plates, xiv, f. 2. 

Dakota group: Whetstone Creek, New Mexico. 
Myrica undnlata (Heer) Schimp. Pal. V6g., ii, p. 556, 1872; Lx., 
Ann. Eept. U. S. Geol. and Geogr. Surv. Terr., p. 412, 1873 [1874]; 
Tert. Fl., p. 131, pi. xvii, f. 6-8, 1878. 

Dryandroides nndnlata Heer. Fl. Tert. Heir., vol. ili, p. 188, 1859. 

Green Eiver group: Elko Station, Nevada. 
Myrica XJngeri Heer. PI. Tert. Helv., vol. ii, p. 36, pi. Ixx, f. 7, 8, 1856 ; 
Lx., Proc. U. S. Nat. Mus., vol. xi, p. 27, 1888. 
Miocene: Spanish Peak, California. 
Myrica vindobonensis (Ett.) Heer. FL Foss. Alask., p. 27, pi. iii, f. 
4, 6, 1869. 

Dryandra YindobonensiB Ett. Tert. Fl. v. Wien., p. 18, pi. iii, f. 6, 1851. 
Eocene f: Neuiltschik, Alaska. 
Myrica Zachariensis Sap. £tndes, i, pt. 2: Ann. d. sci. nat. Bot, 
4th ser., vol. xix, p. 201 [47], pi. v, f. 1, 1863; Lx., Cret. and Tert. FL, 
p. 146, pi. XXV, f. 1, 2; pi. xlva, f. 6-9, 1883. 
Green River group : Florissant, Colorado; Alkali Station, Wyoming. 
Myrica sp., Lx. Bept. on Clays in N. J., p. 29, 1878. 
Amboy clay: Soutli Amboy, New Jersey. 

llffYRIC2!PHYLLnM Fontaine. Potomac FL, p. 315, 1889. 
Myriceephyllum dentatum Font. Potomac FL, p. 316, pi. clvi, f. 6, 
1889, 
Potomac formation : Near Brooke, Virginia. 

BftTRSINE Linnseus. Syst., ed. i, 1735. 

Myrsine borealis Heer. FL Foss. Arct., vol. vi, abt. ii, p. 81, pi. xxiv, f. 
7&,8; xxvii,f.l6; xliv,f.5a; xlvi, f. 19, 20, 1882; Newby., FL Amboy 
Clays, p. 122, pi. xxiv, f. 4-6, 1895 [1896]. 
Amboy clay: New Jersey. 
Cretaceous: Marthas Vineyard. 
Myrsine crassa Lx. FL Dak. Gr., p. 114, pi. Iii, f. 2, 3, 1892. 

Dakota group: Kansas. 
Myrsine elongata Newby. MSS. HoUick, Bull. Torr. Bot. Club, vol. 
xxi, p. 54, pi. clxxvii, f. 2, 1894; Newby., Fl. Amboy Clays, p. 123, 
pi. xxii, f. 1-3, 1895 [1896]. 
Cretaceous : Lloyds Neck, Long Island. 
Amboy clay: South Amboy, New Jersey. 
Myrsine latifolia Lx. Cret. and Tert. FL, p. 1 73, pi. xxxviu, f. 16, 1883. 

Green Eiver group: Florissant, Colorado. 
Myrsine oblongata Hollick in Newby. FL Amboy Clays, p. 122, xlii, 
f. 15, 1895 [1896]. 
Amboy clay: Locality unknown. 
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Myrsine sp., Holliok in Ries. School of Mines Qnart., vol. xv^ no. 4, 
p. 354, 1894. 

Gretaceoas: Little I^eck, I^orthfleld Bay, Long Island. 
Myrsinites ? Gandini Lx. Fl. Dak. Gr., p. 115, pi. Hi, f. 4, 1892. 

Dakota group: Kansas. 

MTRTOPHYLLUM Heer. Nene Denkschr. Schw. Oes., vol. xziii, 

mem. 2, p. 22, 1869. 
Myrtophyllum Geinitzi Heer = Encalyptas Geinitzi. 
MjrrtophyUum Warden Lx. Fl. Dak. Gr., p. 136, pi. liii, f. 10, 1892. 
Dakota groap, Kansas. 

MYKTUS (Tournefort) Linnfens. Syst., ed. i, 1735. 
Mjrrtos oregonensis Lx. Oret. and Tert. FL, )>. 254, pL Iviii, f. 10, 
1883. 
Miocene: Corral Hollow, California. 

NAG-EIOPSIS Fontaine. Potomac Fl.^ p. 194, 1889. 
Nageiopsis acuminata Font. Potomac FL, p. 201, pi: Ixxxv, f. 11, 
1889. 
Potomac formation: Near Telegraph Station, Virginia. 
Nageiopsis angustifolia Font. Potomac FL, p. 202, pi. Ixxxvi, f. 8, 9; 
Ixxxvii, f. 2-6; Ixxxviii, f. 1, 3, 4, 6-8; Ixxxix, f. 2, 1889. 
Potomac formation : Near Dutch Gap Canal, near Potomac Bun, 
near Brooke, and Fredericksburg, etc., Virginia. 
Nageiopsis crassicanlis Font. Potomac FL, p. 198, pi. Ixxix, f. 2-6; 
Ixxxii, f. 1; Ixxxiv, f. 3, 9, 11, 1889. 
Potomac formation : Near Potomac Run, Fredericksburg, Kankeys, 
near Brooke, and Dutch Gap Canal, Virginia. 
Nageiopsis decrescens Font. Potomac FL, p. 190, pL lxxvii« f. 3, 
1889. 
Potomac formation: Near Potomac Run, Virginia. 
Nageiopsis heterophylla Font Potomac FL, p. 201, pi. Ixxxiv, f. 4; 
Ixxxvi, f. 6, 7; Ixxxviii, f. 2, 5, 1889. 
Potomac formation : Fredericksburg, and near Dutch Gap Canal, 
Virginia. 
Nageiopsis ineequilateralis Font. Potomac FL, p. 200, pi. Ixxxv, f. 6, 
1889. 
Potomac formation : Kankeys. 
Nageiopsis latifolia Font. Potomac FL, p. 198, pi. Ixxxii, f. 3, 1889. 
Potomac formation: Near Dutch Gap Canal, and near Potomac 
Run, Virginia. 

Nageiopsis longifolia Font. Potomac FL, p. 195, pi. Ixxv, f. 1 ; Ixxvi, 

f. 2-6; Ixxvii, f. 1, 2; Ixxviii, f. 1-5; Ixxix, f. 7; Ixxxv, f. 1, 2, 8, 9, 1889. 

Knoxville beds: Tehama County, California. 

Potomac formation: Fredericksburg, Kankeys, near Telegraph 

Station, near Brooke, Deep Bottom, and Dutch Gap Canal, 

Virginia. 



KNowLTON] TERTIARY PLANTS OF NORTH AMERICA 151 

Nageiopsis microphylla Font Potomac FL, p. 201, pl.lxxxiv, f. 6; 
Ixxxv, f. 14; Ixxxvi, f. 1-3, 6, 1889. 
Potomac formation : Fredericksbarg, near Potomac Bun, and near 
Dutch Gap Canal, Virginia. 
Nageiopsis obtusifolia Font. Potomac Fl., p. 200, pi. Ixxxv, f. 7,1889. 

Potomac formation: Near Potomac Run, Virginia. 
Nageiopsis ovata Font. Potomac FL, p. 199, pL Ixxvii, f. 4 ; Ixxx, f. 5, 
1889. 
Potomac formation: Fredericksburg, Virginia. 
Nageiopsis recurvata Font. Potomac Fl., p. 197, pi. Ixxv, f. 2 ; Ixxix, 
f. 4; Ixxx, f. 3, 1889. 
Potomac formation : Fredericksburg, and Dutch Gap Canal, Vir- 
ginia. 
Nageiopsis snbfalcata Font. Potomac Fl., p. 203, pi. clxviii, f. 4, 1889. 

Potomac formation : Near Dutch Gap Canal, Virginia. 
Nageiopsis zaxnioides Font. Potomac Fl., p. 196, pi. Ixxix, f. 1, 3; 
Ixxx, f. 1, 2, 4, Ixxxi, f. 1-6, 1889. 
Potomac formation: Fredericksburg, and Dutch Gap Canal, Vir- 
ginia. 

NAJADOPSIS Heer. Fl. Tert. Helv., vol. i, p. 104, 1855. 
N^jadopsis mgnlosa Lx. Cret. and Tert. FL, p. 142, pi. xxiii, f. 7, 
1883. 
Green Biver group: Florissant, Colorado. 

NEG-UNDOIDES Lesquerenx. Am. Joum. Sci., vol. xlvi, p. 101, 1868. 
Negundoides acutifolia Lx. Am. Journ. ScL, voLxlvi, p. 101, 1868; 
Cret. FL, p. 97, pi. xxi, f. 5, 1878. 
Dakota group : liancaster, Nebraska. 

NEGUNDO Moench. Mett., p. 334, 1794. 
Negundo triloba Newby. Later Extinct Floras, p. 57, 1868. 
Fort Union group: Fort Union,' North Dakota. 

NELUMBIITM Jussieu. Gen., p. 68, 1789. 
Nelunibium Lakesii Lx. = Nelumbium Lakesianum. 
Nelumbium Lakesianum Lx. Ann. Bept. U. S. Geol. and Geogr. 
Surv. Terr., p. 403, 1873 [1874]. 

Nelumbium Lakesii Lx. Tert. FL, p. 262, pL xlvi, f. 1, 2, 1878. 
Denver group : Golden and Sedalia, Colorado. 
Nelumbium pygmeeum Dn. Trans. Boy. Boo. Canada, vol. viii, sec. 
. iv,p.87,f. (in text) 22, 1890. 

Eocene T: Similkanieen Biver, British Columbia. 
Nelumbium saskatchnense Dn. Trans. Boy. Soc. C'anada, vol. v, 
sec. iv, p. 35, 1887 [1888]. 
Belly Biver series?: Canada [exact location not given). 
Nelumbinm tennifolium Lx. Ann. Bept. U. S. Geol. and Geogr. 
Surv. Terr., p. 402, 1873 [1874] ; Tert. FL, p. 263, pi. xlvi, f. 3, 1878. 
Laramie group : Sand Creek, Colorado. 
Nelumbium sp., James = Cycadeoidea mirabilis. 
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mSLTTMBO Adanson. Fam. PL, vol. ii, p. 76, 1763. 
Nelumbo Dawsoni HoUick. Bull. Torr. Bot. Glab, vol. xxi, p. 309, 1894. 
Brasenia antiqna * Dn. Trans. Boy. Soc. Canada, Yol. iii, seo. iv, p. 15, f. (in 
• text), 1885 [1886J. 

[* Brasenia antiqua Dn., 1886, preoccupied by B. antiqna Newby., 1883.] 
Belly Biver series: Medecine Hat. 
Nelumbo laraxniensis HoUick. Bull. Torr. Bot. Club, vol. xxi, no. 7, 
p. 307, flg. in text, 1894. 
Laramie group : Florence, Colorado. 
]!^earopteris angalata Newby. = Trapa microphyllaf 
Neuropterifl castor Dn. Trans. Boy. Soc. Canada, vol. i, sec. iv, p. 24, 
pi. iv, f. 14, 14a, 1882 [1883], 
Upper Cretaceous: Vancouver Island. 
Neuropterifl civica Dn. Trans. Boy. Soc. Canada, 2d ser., vol. i, sec. iv, 
p. 141, pi. iv, f. 2, 1895-96. 
Eocene: Burrards Inlet, Vancouver, British Columbia. 

NILSONIA Brongniart. Ann. d. Sci. Nat., vol. iv, p. 218, 1825. 
NilBonia lata Dn. Trans. Boy. Soc. Canada, vol. i, sec. iv, p. 24, pi. iv, 
f. 15 bis, 1882 [1883]. 
Upper Cretaceous : Baynes Sound, Vancouver Island. 

NCBGOERATHIOPSIS Feistmantel. Foss. Fl. Gondwana Syst: 
Mem. Geol. Surv. India, ser. xii, vol. iii, pt. 1, p. 23, 1879. 

Noeggerathiopsis Robinsi Dn. Trans. Boy. Soc. Canada, vol. xi, sec. 
iv, p. 56, pi. vi, f. 7, 1893 [1894]. 
Upper Cretaceous: Nanaimo, Vancouver Island. 

NORDENSKldLDZA Heer. Mioc. Fl. and Fauna Spitzb. : Kongl. 
Svenska Vetensk.-Acad. Handl., vol. viii, no. 7 (Fl. Foss. Arct., vol. 
ii, abt. iii), p. 65, 1870. 

Nordenskioldia borealis Heer. Fl. Foss. Arct., vol. 11, abt. iii, p. 65, 
pi. vii, f. 1-13, 1870; Lx., Fl. Dak. Gr., p. 219, pi. xliv, f. 6, 1892; Dn., 
Trans. Boy. Soc. Canada, vol. vii, sec. iv, p. 71, pi. x, f. 6, 1889 [1890]. 
Dakota group: Kansas. 
Eocene f: Mackenzie Biver, British Columbia. 
Nymphaea! sp. Lx. =c: Castalia sp. 

N7SSA Gronovius ex Linnaeus. Syst., ed. i, 1735. 
Nyssa arctica Heer. Fl. Foss. Arct., vol. ii, abt. iv, p. 477, pi. xliii, 
f. 12c; pi. 1, f. 5-7, 1869; Lx., Proc. U. S. Nat. Mus., voL v, p. 447, 
1882 [1883]. 
Eocene?: Unga Island, Alaska. 
Nyssa Bnddiana Ward. Bull. U. S. Geol. Surv., no. 37, p. 53, pi. 
XXV, f. 4, 1887. 
Laramie group: Hodges Pass, Wyoming. 
Nyssa caroliniana Poir. Hollick, Bull. Torr. Bot. Club, vol. xix, p. 
331, 1892. 
Miocene!: Bridgeton, New Jersey. 
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Nyssa complanata Lx. Am. Joarn. Sci., vol. xxxii, p. 361, 1861; 
Geol. Vt, vol. ii, p. 717, f. 163, 1861. 

: Brandon, Vermont. 

Nyssa europeea Ung. Syn. PI. Foss., p. 228, 1845; Lx., Boll. Mas. 
Gomp. Zool., vol. xvi, p. 63, 1888. 
Denver group: Golden, Colorado. 
Nyssa lanceolata Lx. Ann. Kept. U. S. Oeol. and Geogr. Snrv. Terr., 
p. 407, 1872 [1873]; Tert. FL, p. 246, pi. xxxv, f. 6 [non f. 6], 1876. 
Denver group? Golden, Colorado! 
Laramie group: White Oaks, New Mexico. 
Nyssa lanceolata Lx. [Tert. Fi., pi. xxxv, f. 6 (non f. 6)]=:Juglans 

rugosa. 
Nyssa laevigata Lx. Am. Jonrn. Sci., vol. xxxii, p. 361, 1861; Geol. 
Vt., vol. ii, p. 717, f. 161, 1861. 

: Brandon, Vermont. 

Nyssa microcarpa Lx. Am. Journ. Sci., vol. xxxii, p. 361 , 1861 ; Geol. 
Vt., vol. ii, p. 717, f. 164, 1861. 

: Brandon, Vermont. 

Nyssa? racemosa nom. nov. 

Sabalitesf frnctifer Lx. Ex. p. Tert. Fl. p. 114, pi. xi, f, 3a [Don f. 3], 1878. 

Denver group : Golden, Colorado. 
Nyssa Snowiana Lx. Fl. Dak. Gr., p. 126, pi. lii, f. 11, 1892. 

Dakota group : Kansas. 
Nyssa nniflora Walt. Hollick, Bull. Torr. Bot. Club, vol. xix, p. 331, 
1892. 

Miocene?: Bridgeton, New Jersey. 
Nyssa vetosta Newby. Later Extinct Floras, p. 11, 1868. 

Dakota group: Blackbird Hill, Nebraska. 

OLEA LinnsBus. Syst., ed. i, 1735. 

Olea praemissa Lx. Cret. and Tert. Fl., p. 168, pi. xxxiii, f. 1, 1883. 
Green Biver group : Florissant, Colorado. 

OLEANDRA Cavanilles. Prael. n. 623, 1801. 

Oleandra arctica Heer. Fl. Foss. Arct., vol. iii, p. 38, pi. xii, f. 3-11, 
1874; Newby., Am. Journ. Sci., vol. xli, p. 201, pi. xiv, f. 9, 1891. 
Kootanie: Great Falls, Montana. 

ONOCIiEA LinnsBus. Amoen. ac, 1761. 
Onoclea fecunda (Lx.) n. comb. 

Canlinites feonnda Lx. Ann. Kept. U. S. Qeol. and Geogr. Bnrv. Terr., p. 384, 
1872 [1873] ; Tert. Fl., p. 101, pi. xiv, f. 1-3, 1878. 
Laramie group : Erie, Colorado. 

Onoclea sensibilis I^ewby. Later Extinct Floras, p. 39,1868; Ills., 
Oret. and Tert. Fl., pi. viii, f. 1 ; ix, f. 1-5, 1878. * 
Fort Union group: Fort Union, If orth Dakota; Porcupine Creek; 
Iforth Saskatchewan. 
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ON7CELIOPSIS Yokoyama. Journ. Col. Sci. Japan, vol. iii, p. 26, 

1890. 
OnychiopsiB Mantelli (Brongn.) Seward. Wealden Fl., p. 41, 1894. 

Sphenopteru Mantelli Brongn. Prod. Hist. V6g. Fo68., p. 50, 1828 ; Hist. V^g. 
Fo88., p. 170, 1828 ; Font., Potomac Fl., p. 91, pi. 1, f. 1, 2, 1889. 
Potomac formation: Baltimore, Maryland. 

OPEORAPHA Persoou in Usteri n. Ann., 1., p. 23, 1794. 
Opegraphaantiqna Lx. Ann. Bept. U. S. Geol. audGeogr. Surv. Terr., 

p, 390, 1872 [1873] ; Tert. FL, p. 36, pi. i, f. l-lc, 1878. 

Laramie gronp : Black Battes, Wyoming. 

OPHIOaLOSSTTM (Tournefort) LinnaBus. Gen. PL, p. 332, 17.^7. 
Ophioglossnm AUeni Lx.=Tme8ipteri8 Alleui. 

Ophioglossnm grannlatam Heer. FL Foss. Arct., vol. vii, p. 8, pi. 
Ivii, f. 8, 9," 1883; FL Amboy Clays, p. 43, pi. ix, f. 11-13, 1896 |1896]. 
Amboyelay: No locality given. 

OREODAPHNE Nees and Martins. Ex Nees in Linnasa, voL viii, 

p. 39, 1833. 
Oreodaphne cretacea Lx. Cret. FL, p. 84, pL xxx, f. 5, 1874. 

Dakota group : Kansas. 
Oreodaphne Heerii Gaud. Neae Denkschr. Scliw. GeseL, voL xvi, 
p. 35, 1858; Lx., Proc. U. S. Nat. Mus., vol. xi, p. 30, 1888. 
Eocene : Lassen County, California. 
Oreodaphne lith(B)8eformi8 Lx. Proc. U. S. Nat. Mus., vol. xi, p. 30, pi. 
xiv, f. 4, 1888. 
Eocene T: Lassen County, California. 

OREODOXITES Goppert. Foss. FL d. Perm. Form., p. 146, 1864. 
Oreodozites plicalus Lx. Cret. and Tert. FL, p. 122, pi. xviii, f. 1-4, 
1883. 
Denver group: Golden, Colorado. 

OR7ZOPSIS Michaux. Fl. Bor. Am., vol. i, p. 51, 1803. 
Oryzopsis asperifolia Mx. Penballow, Bull. Geol. Soc. Am., vol. i, 
p. 331, 1890. 
Pleistocene: Greens Creek, Ottawa Biver, Canada. 
OSMX7NDA Linnaeus. Gen. PL, p. 322, 1737. 
Osmunda affinis Lx. Tert. FL, p. 60, pi. iv, f. 1, 1878. 

Pteris affinis Lx. Ann. Kept. U. 8. Geol. and Geogr. Surv. Terr., p. 392, 1878 

[1874]. 
PeteriB anceps Lx. Ann. Rept., op. cit., p. 376, 1872 [1873]. 

Denver group: Golden, Colorado. 
Osmunda dicksonioides Font. Potomac FL, p. 146, pL xli, f. 5; Iviii, 
f. 9; lix, f. 1, 4, 8, 9, 11; lx, f. 2, 4, 5, 9; Ixi, f. 1, 2, 1889. 
Potomac formation : Near Potomac Bun, Virginia. 
Kootanie: Great Falls, Montana. 
Knoxville beds: Tehama County, California. 
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Osmiinda dicksonioideB latipennis Font Potomac FL, p. 147, pi. 

Ix, f.l,S; Ixi, f. 3, 1889. 
Potomac formation : Near Potomac Ban, Virginia* 
Osmnnda Doroschkiana G<)pp. Abhandl. d. Schles. G^sel. f. YaterL- 

Cult., pt. ii, p. 203, 1861. 

Oamunda ToreUi Heer. Fl. Fobs. Arct., vol. v, abt. iii, p. 19, pi. i, f. 4, 1878. 

Lx., Proc. U. S. Nat. Mus., vol. v, p. 444, 1882 [1883]. 
Hemitelites ToreUi Heer. Op. cit., vol. it, abt. iv, p. 462, 1869. 
Pecopteris Torrellii Heer. Op. cit, vol. i, p. 88, pi. i, f. 15, 1868. 
Eocenef: Unga Island, Alaska. 
Osmnnda major Lx.=: Aspleninm subsimplex. 

OBmunda Obergiana Heer. Fl. Foss. Arct., vol. iii, abt. ii, p. 98, pi. 
xxvi, f. 9-9&; xxj[ii, f. 7a, 1874; Ward, 15th Ann. Kept. U. S, GeoL 
Snrv., p. 390, 1895. 

Potomac formation : ! 

Osmnnda Bphenopteroides Font. Potomac FL, p. 145, pi. xxv, f. 13, 
1889. 
Potomac formation : Dutch Gap Canal, Virginia. 
Osmnnda Torelli Heer=Osmanda Doroschkiana. 

OSTR7A Scopoli. Fl. Oarn., p. 414, 1760. 

Ostrya betnloides Lx. Gret. and Tert. Fl., p. 151, 1883. 

Green Biver group: Florissant, Colorado. 
Ostrya Walkerl? Heer. Vierteljahrsschrift d. Naturf. GeselLs. 
Zurich, voL xi, p. 276, 1866; Lesquereux, Proc. U. S. Nat. Mus., vol. 
X, p. 38, 1887. 
Pleistocene!: Wytheville, Virginia. 
Ostrya virginica (Mill.) B. S. P. HoUick, Bull. Torr. Bot. Club, vol. 
xix, p. 332, 1892. 
Miocene f: Bridgeton, New Jersey. 

OZ7COCCITS Adanson. PI. Fam., vol. ii, pi. 164, 1763. 
Ozycoccus palnstris Pers. Penhallow, Trans. Boy. Soc. Canada, 2d 
ser., vol. ii, sec. iv, p. 72, 1896. 
Pleistocene: Scarboro Heights, Ontario. 

OTTEUA Pers. Syn., vol. i, p. 400, 1805. 

Ottelia americana Lx. Ann. Bept. U. S. Geol. and Geogr. Snrv. 
Terr., p. 300, 1874 [1876] ; Tert. Fl., p. 98, pi. Ixi, f. 8, 1878. 
Montana formation : Point of Bocks, Wyoming. 

PAGIOPHTIiLnM Heer. Contr. Fl. Foss. du Portugal, p. 11, 1881. 
Pagiophyllnm dnbinm Font. Proc. U. S. Nat. Mus., vol. xvi, p. 271, 
pi. xxxix, f. 2-11, 1893. 
Trinity division : Glenrose, Texas. 
Pagiophyllnm sp., Dn. Trans. Boy. Soc. Canada, vol. x, sec. iv, p. 90, 
f. (in text) 14, 1892. 
Kootanie: Anthracite? British Columbia. 
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PAL2!ANTHnS Newberry. Bull. Torr. Bot Club, vol. xiii, p. 37, 1886.' 
Paleeanthus (WilliamBonia) problematicus Newby. Fl. Amboy 
Clays, p. 126, pi. xxxv, f. 1-9, 1895 [1896]. 

WilUamsonia problematioa (Newby.) Ward. 16th Ann. Kept. U. 8. Qeol. 
Surv., p. 382, 1895. 

Amboy clay: New Jersey. 
Cretaceous: Marthas Vineyard. 

PAL2iOCASSIA Ettingsbausen. Sitzb. Wien. Akad., vol. Iv, abt. i, 

p. 261, 1867. 
PalceocasBia laurinea Lx. Fl. Dak. Or., p. 147, pl. Ixiv, f. 12, 1892. 
Dakota group: Kausas. 

PALEOHILLIA Knowltou. Bull. Torr. Bot. Club., vol. xxii, p. 387, 

1896. 
Paleohillia arkansana Kn. Bull. Torr. Club, vol. xxii, p. 387, f. (in 
text) 1-3, 1895. 
Trinity division : Six miles northwest of Center Point, Howard 
County, Arkansas. 

PALnjRXJS Tournefort. Ex. Miller Gard. Diet., ed. vi. 1752. 
Palinms afGUiis ? Heer. Fl. Foss. Arct., vol. vii, p. 42, 1883; Hollick, 
Trans. N. Y. Acad. Sci., vol. xii, p. 36, pl. ii, f. 12, 14, 18, 19; pl. iii, f. 7, 
1892. 
Cretaceous: Staten Island. 
Paliurus anceps Lx. FL Dak. Or., p. 166, pl. xxxv, f. 4, 1892. 

Dakota group: Kansas. 
Paliurus Colombi fleer. Fl. Foss. Arct, vol. i, p. 122, pl. xvii, f. 2d; 
pl. xix, f. 2-4, 1868; Lx., Ann. B^^t. U. S. Oeol. and Oeogr. Surv. 
Terr., p. 288, 1871 [1872]; Tert. Fl., p. 273, pl. 1, f. 13-17, 1878. 
Fort Union group: Yellowstone Eiver, Montana. 
Denver group!: Creston, Wyoming. 
Laramie group f: Carbon, Wyoming. 
Miocene: John Day Valley, Oregon, 
Canadian upper Laramie: Oreat Valley, British Columbia. 

Paliurus coloradensis Lx. Bull. Mus. Comp. Zool., vol. xvi, p. 55, 
1888. 
Denver group : Oolden, Colorado. 

Paliurus cretaceus Lx. Fl. Dak. Or., p. 165, pl. xxxv, £ 3, 1892. 
Dakota group : Kansas. 

Paliurus florisanti Lx. Ann. Kept. U. S. Oeol. and Oeogr. Surv. 
Terr., p. 416, 1873 [1874] ; Tert. Fl., p. 274, pl. 1, f. 18, 1878. 
Oreen River group: Florissant, Colorado. 

Paliurus intigrifolius Hollick. Bull. Torr. Bot. Club, vol. xxi, p. 57, 
pl. clxxvii, f. 5, 8, 1 2, 1894. 
Clay marl [Upper Cretaceous]: Cliflfwood, New Jersey?. 
Cretaceous: Lloyds Neck, Olen Cove, and Oak Neck, Long Island. 
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PaUnnxB membranacens Lz. Am. Joarn. Sci., vol. xlvi, p. 101, J868; 
Oret. Fl., p. 108, pi. xx, f. 6, 1874; FL Dak. Gr., p. 167, pi. xxxv, f. 
6,1892. 
Dakota gronp: Deoatar, Nebraska; Kansas. 
Oretaceoos: Marthas Vineyard, Massachusetts. 
PalinnxB montanns Dn. Trans. Boy. Soc. Canada, vol. iii, sec. iv, p. 
14,1886 [1886]. 
Mill Greek series: North Fork Old Man Biver. 
PalinnxB neillii Dn. Trans. Boy. Soc. Canada, vol. xi, sec. iv, p. 62, pi. 
xi,f. 44, 46, 1893 [1894]. 
Upper Cretaceous: Port McNeill, Vancouver Island. 
Palinms obovatos Lx. Fl. Dak. Or., p. 166, pi. xxxv, f. 6, 1892. 

Dakota group: Kansas. 
Palinms ovalis Dn. Trans. Boy. Soc. Canada, vol. iii, sec. iv, p. 14, pi. 
iv, f. 4, 8, 1886 [1886] ; Newby., Fl. Amboy Clays, p. 107, pi. xxiii, f. 8, 
9, 1896 [1896] ; Lx., Fl. Dak. Gr., p. 166, p. xxxv, f. 7, 1892. 
Mill Creek series: Mill Creek. 
Amboy clay: New Jersey. 
Dakota Group: Kansas. 
Paliunu orbicnlatos Sap. fitudes iii, Ann. Sci. Nat., 6th ser., voL 
ix, p. 182, pi, vii, f. 6, 1867; Lx., Oret and Tert. FL, p. 188, pi. xxxviii, 
f. 12, 1883. 
Green Biver group: Florissant, Colorado. 
Palinms Pealei Ward. Bull. U. S. Geol. Surv., no. 37, p. 76, pi. xxxiii, 
1 12-14, 1887. 
Fort Union group?: Little Missouri Biver, Montana. 
Palinms pnlcherrimus Ward. BulL IT. S. Geol. Surv., no. 37, p. 76, 
pi. xxxiii, f. 11, 1887. 
Laramie group: Carbon, Wyoming. 
PalinnxB zizyphoides Lx. Ann. Bept. U. S. G^l. and Geogr. Surv. 
Terr., p. 397, 1872 [1873]; Tert. FL, p. 274, pi. li, f. 1-6, 1878. 
Denver group: Golden, Colorado. 

Laramie group: Erie, and Sand Creek, Colorado; Black Buttes, 
Wyoming. 
Palmacites goldianus Lx.=:G^onomites goldianus. 

PALMOCARPON Lesquereux. Tert., Fl., p. 119, 1878. 
Palmocarpon commune Lx.=Palmocarpon palmaram. 
Palmocarpon compositnm Lx. Tert. Fl., p. 119, pi. xi, f. 4, 1878. 

Carpolithes compositns .Lz. Ann. Bept. U. S. Geol. and Geogr. Snry. Terr. 
1871, Buppl., p. 16, 1871 [1872]. 

Laramie gronp: Placer Mountain, I^ew Mexico. 
Palmocarpon corrngatum Lx. Tert. FL, p. 121, pi. xi, f. 10, 11, 1878. 

Denver group: Golden, Colorado. 
Palmocarpon? globosnm Lx. Gret. and Tert. Fl., p. 144, pi. xxiv, 
f. 3, 1883. 

Green River group : Florissant, Colorado. 
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Palmocarpon lineatnm Lz. Bull. Mas. Oomp. ZooL, voL xvi, p. 44^ 
1888. 
Denver group: Oolden, Colorado. 
Palmocarpon mezicaiiam Lx. Tert. FL, p. 119, pi. xi, f. 5, 1878. 

Carpolithea mexicanns Lx. Ann. Kept. U. S. Geol. and G«ogT. Sonr. Terr. 
1871, suppl., p. 17, 1871 [1872]. 
Laramie group: Placer Mountain, New Mexico. 

Palmocarpon palmamm (Lx.) n. comb. 

Palniooarpon commnne Lx. Tert. Fl. p. 119, pi. xiii, f. 4-7, 1878. 
Carpolithea palmamm Lx. Ann. Rept. U. 8. Geol. and Geogr. Sorr. T«rr. 
1871, Buppl., p. 13, 1871 [1872]. 
Denver group: Golden, Colorado (very common). 
Laramie group: Baton Mountains, New Mexico; Evanston and 
Black Buttes, Wyoming; Morrison and Golden, Colorado. 
Palmocarpon Babcylindriciun Lx. Tert. FL, p. 121, pL xi, f. 12, 
1878. 
Denver group: Golden, Colorado. 
Palmocarpon tmncatom Lx. Tert. FL, p. 120, pL xi, f. 6-9, 1878. 
: Golden, Colorado. 

PALMOZYLON Schenk. Engler's bot. Jahrb., voL iii, p. 486, 1882. 
Palmozylon cellulosum Kn. Proc. U. S. Nat. Mus., vol. xi, p. 90, 
pi, XXX, f. 2, 1888. 

: Bapides Parish, Louisiana. 

Palmozylon Quenatedti Felix. Foss. Holz. Westindiens, p. 25, pL 
iv, f. 4, 1883; Kn., Pioc. U. S. Nat. Mus., vol. xi, p. 00, pL iv, f. 4, 1888. 
: Bapides Parish, Louisiana. 

PARROTZA C. A. Meyer. Verz. Pfl. Cane, p. 46, 1831. 
Parrotia Canfleldi Lx. Fl. Dak. Gr., p. 141, pi. xxx, f. 6, 1892. 

Dakota group: Kansas. 
Parrotia grandidentata Lx. Fl. Dak. Gr., p. 140, pi. xxxix, f. 2-4, 
1892. 

Dakota group: Kansas. 

Parrotia? Winchelli Lx. Fl. Dak. Gr., p. 140, pL xxix, f. 6, 6, 1892. 
Dakota group: Minnesota; Kansas. 

PASSIFLORA Linnaeus. Syst., ed. i, 1735. 

Passiflora antiqna Newby. Fl. Amboy Clays, p. 109, pi. xxiii, f. 7, 
1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 

PECOPTERIS Brongniart. Hist. Y6g. Foss., p. 267, 1828. 
Pecopteria angostipennis Font. Potomac FL, p. 87, pi. xxi, f. 10, 1889. 

Potomac ibrmation : Near Dutch Gap Canal, Virginia. 
Pecopteris brevipennis Font Potomae Fl., p. 86, pi. xxi, f. 1-3, 1889. 

Potomac ibrmation: Near Potomac Bun, and near Dutch Gap 
Canal, Virginia. 
Pecopteris Browniana Dunk. = Cladophlebis Browniana. 
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Pecopterifl constricta Font. Potomac Fl, p. 86, pi. xx, f. 1, 2, 4, 1889. 

Potomac formation: Fredericksburg, Virginia. 
Pecopteris Dnnkeri Schimp. = Oladophlebis Dankeri. 
Fecoptarifl microdonta Font. Potomac Fl.,p. 85,p]. xix, f. 8; xx, f. 
6, 11, 1889. 
Potomac formation: Fredericksburg and near Dutch Gap Canal, 
Virginia. 
Pecopteris montanensis Font. Proc. U. S. I^at. Mus., vol. xy, p. 492, 
pi. Ixxxiii, f. 1, Ifl, 1892. 
Kootanie: Great Falls, Montana. 
Pecopteris nebraskana f Heer^=Oyatbites nebraskana. 
Pecopteris ovatodentata Font. Potomac Fl., p. 85, pi. xv, f. 8; xxii, 
f. 12; xxii, f. 1, 1889. 

: Fredericksburg and Dutch Gap Canal, Virginia. 

Pecopteris pachjrphylla Font. Potomac Fl., p. 88, pi. xxvi, f. 4, 5, 
1889. 
Potomac formation : Fredericksburg, Virginia. 
Pecopteris (Phegopteris) sepulta Newby. Proc. IT. S. Nat. Mus., 
vol. V, p. 603, 1882 [1883]. 
Eocene: Green River, Wyoming. 
Pecopteris (Pteris?) socialis Heer. Fl. Foss. Arct., vol. vi, pt. ii, 
p. 34, pi. vii, f. 4, 1882; Font., Potomac Fl., p. 87, pi. xxi, f. 7, 1889. 
Potomac formation : Near Brooke, Virginia. 
Pecopteris strictinervis Font. Potomac Fl., p. 84, pi. xiii, f. 6^; 
xix, f. 9; XX, f. 3; xxii, f. 13; clxx, f. 5, 6, 1889. 
Potomac formation: Fredericksburg, Virginia; Baltimore, Mary- 
land. 
Knoxville beds: Tehama County, California. 
Pecopteris Torelli Heer=Osmunda Doroschkiana. 
Pecopteris virgimensis Font. Potomac Fl., p. 82, pi. viii, f. 1-7 ; ix, 
f. 1-6; xxiv, f. 2; clxix, f. 3, 1889. 
Potomac formation: Near Dutch Gap Canal, Fredericksburg, 
Potomac Eun, near Brooke, and near Telegraph Station, Vir- 
ginia; Baltimore, Maryland. 
Pecopteris sp., Dn. Geol. Surv. Canada, Kept, of Progress for 1872-73, 
Appen. i, p. 70, 1873. 
Cretaceous: Hornby Island, British Columbia. 
Pecopteris sp., Dn. Trans. Koy. Soc. Canada, vol. i, sec. iv, p. 25, 
1882 [1883]. 
Upper Cretaceous : Baynes Sound, Vancouver Island. 
PERSBA Gaertner. Fr. and Sem., vol. iii, p. 222, 1805. 
Persaa Borbonia (L.) Spreng. HoUick, Bull. Torr. Bot. Club, vol. xix, 
p. 332, 1892. 

LauTus carolinensiB Michx. Lesquereux, Am. Joiirn. Sci., vol. xxvii, p. 363, 
1869; Geol. Tenn., p. 426, pi. K, f. 10, 1869. 
Pleistocene?: Somerville, Fayette County, Tennessee. 
Miocene?: Bridgeton, New Jersey. 
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Persea brossiaxia Lx. Ann. Kept., op. cit., p. 407, 1873 [1874]. 

Lauras brossiaiia Lx. Tert. Fl., p. 216, pi. xxxvi, f. 9, 1878. 
Denver beds: Moant Bross, Middle Park, Colorado. 
Persea Dilleri Lx. Proc. U. S. !Nat. Mas., voL xi, p. 27, pi. xiii, £ 
2-4, 1888. 
Miocene: Shasta Ooanty, California. 
Persea Hayana Lx. FL Dak. Gr., p. 103, pL xvi, f. 6, 1802. 

Dakota group: Kansas. 
Persea lancifolia Lx. Trans. Am. Phil. Soc., vol. xiii, p. 419, pi. xix, 
f. 3, 4, 1869. 
Eolignitie: Mississippi. 
Persea Leconteana Lx. Cret. Fl , p. 75, pi. xxviii, f. 1, 1874. 

Sassafras Leoonteanum Lx. Trans. Am. Phil. Soc, vol. xiii, p. 431, pi. xxiii, 

f. 1, 1869. 
Qnerous Benzoin f Lx. Am. Joam. Sci., vol. xxvii, p. 360, 1859. 
Dakota groap: Fort Harker, Kansas. 

1: iNanaimo, Vancouver Island. 

Persea nebrascensis Lx.=Laurus nebrascensis. 

Persea pseodo-carolinensis Lx. Mem. Mus. Comp. Zool., vol. vi, no. 
2, p. 19, pi. vii, f. 1, 2, 1878. 
Miocene: Table Mountain and Corral Hollow, California. 
Persea punctnlata Lx. Proc. U. S. Nat. Mus., vol. xi, p. 26, pi. xiv, f. 
1, 1888. 
Miocene?: Corral Hollow, California. 
Persea Schimperi Lx. Fl. Dak. Gr., p. 103, pi. xvi, f. 5, 1892. 

Dakota group: Kansas. 
Persea speciosa? Heer. Fl. Tert. Helv., vol. ii, p. 81, pi. xc, f. ] 1, 12; 
c, f. 18, 1866; Lx., Proc. U. S. Nat. Mus., vol. xi, p. 36, 1888. 
1: Selma, Texas. 

Persea Stembergii Lx. Cret. FL, p. 76, pi. vii, f. 1, 1874. 

Flcus Stembergii Lx. Ann. Rept. U. S. Geol. and Geogr. Sorr. Terr., p. 423, 
1872 [1873]. 
Dakota group : Fort Harker, Kansas. 

PBRSBOZYLON Felix. Jahrb. d. Kgl. Ungar. Geol. Anstalt, voL 

viii, p. 163 [11], 1887. 
Perseozylon aromaticmn Felix. Jahrb. d. Kgl. ITngar. GeoL 
Anstalt, p. 167, 1887; Zeitschr. d. Deutschen geol. G^sell. Jahr. 1896, 
p. 264, 1896, 

Laurinoxylon aromatioom Felix. Jahrb. d. Kgl. Ungar. Qeol. Anstalt., vol. 
vii, p. 27, pi. i, f. 7 ; ii, f. 7, 9, 1884. 

Eocene: Yanceys, Yellowstone National Park; Hungary. 

PERSOONZA Swartz. In Trans. Linn. Soc, vol. iv, p. 216, 1798. 
Persoonia Lesqueretudi Kjq. in Lx. Fl. Dak. Gr., p. 89, pL xx, f. 10- 
12, 1892; Newby., Fl. Amboy Clays, p. 71, pi. xUi, f. 16, 1896 [1896]. 

Dakota group: Kansas. 

Amboy clay : No location. 



KuowLTOH] TERTIARY PLANTS OF NORTH AMERICA. 161 

Persoonia oviformis Lx. Am. Journ. Sci., vol. xxvii, p 361, 1859. 

: Belliiighani Bay. 

Persoonia spatulata Hollick. in Newby. Fl. Amboy Clays, p. 71, pi. 
xlii, f. 14, 1895 [1896]. 
Amboy clay: No location. 
PHASEOLITES Unger. Synop. PI. Foss., p. 244, 1845. 
Phaseolites formus Lx. Fl. Dak. Gr., p. 147, pi. Iv, f. 5, 6, 12, 1892. 

Dakota group: Kansas. 
Phaseolites juglandinus ? Heer. Lesquereux, Bull. U. S. Geol. and 
Geogr. Surv. Terr., vol. i, p. 388, 1875 [1876*]. 

7: Green Kiver near mouth of White River. 

PHEG-OPTERIS Presl. Pterid., p. 179, 1836. 
Phegopteris G-rothiana Heer. Fl. Foss. Arct., vol. vii, p. 3, pj. xlviii, 
f. 12, 13, 1883; Fl. Amboy Clays, p. 42, pi. iii, f. 4, 1895 [1896]. 
Amboy clay : Woodbridge, New Jersey. 
PHRAGMITES Trinius. Fund. Agrost., p. 134, 1820. 
Phragmites alaskana Heer. Fl. Foss. Alask., p. 24, pi. i, f. 12, 1869; 
Lx., Ann. Kept., op. cit., p. 296, 1871 [1872]; Tert. Fl., p. 90, pi. viii, 
f. 10-12, 1878. 
Eocene t: Port Graham, Alaska. 
Fort Union group: Montana. 
Livingston bedsf : Bozemau coal field, Montana. 
Green River group : Green River, Colorado. 
Phragmites cordaiformis Dn. Trans. Roy. Soc. Canada, vol. i, sec. 
iv., p. 26, pi. V, f. 22, 1882 [1883]. 
Upper Cretaceous: North Saanich and Nanaimo; Baynes Sound, 
Vancouver. 
Phragmites cretaceus Lx. Cret. FL, p. 55, pi. i, f. 13, 14; pi. xxix, 
f. 7, 1874; Fl. Dak. Gr., p. 37, pi. ii, f. 8, 1892. 

Axundo cretaceus Lx. Am. Journ. Sci., vol. xlvi, p. 92, 1868. 
Equisetum nodosum Lx. Cret. and Tert. Fl,, p. 25, 1883. 

Dakota group: Kansas. 
Phragmites oeningensis Al. Br. In Stizenberger, Yerstein., p. 75. 
1851; Lx., Ann. Rept. U. S. Geol and Geor. Surv. Terr., p. 284, 1871; 
[1872] ; Tert. Fl., p. 88, pi. viii, f. 1, 2, 1878. 
Miocene: John Day Valley, Oregon. 
True Laramie to Upper Miocene or Pliocene. 
Phragmites sp., Dn. Bept. on Geol. and Res., near 49th Parallel, Ap- 
peu. A, p. 329, 1875. 

: Porcupine Creek. 

Phragmites sp., Newby. Later Extinct Floras, p. 38, 1868. 
Fort Union group : Fort Union, North Dakota. 

PHYLLITES Sternberg. Vers., vol. i, fasc. iii, p. 39, 1823. 
Phyllites aceroides Ueer. Fl. Foss. Arct., vol. i, p. 139, pi. xxiii, f. 5, 
1868. 
Miocene!: Mackenzie River, British Columbia, 
Bull. 152 11 
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Phyllites amorphus Lx. Am. Journ. Sci.,vol. xlyi, p. 102, 1868; Gret. 
Fl., p. 113, pi. xxii, f. 3, 4, 1874. 
Dakota groap: Decatur, Nebraska. 
Fhylitas arctica Kd. Proc. U. S. Nat. Mub., vol. xvii, p. 230, pi. ix, f. 
10, 11, 1894. 
Eocene?: Herendeen Bay, Alaska. 
FhyllitOB aristolochieeformis Lx. Fl. Dak. 6r., p. 217, pi. lix, f. 8, 
1892. 
Dakota group : Kansas. 
Phyllites axnissus Lx. Fl. Dak. Gr., p. 217, pi. Ixii, f. 1, 1892. 

Dakota group: Kansas. 
PhylliteB betoleefoliuB Lx. Trans. Am. Phil. Soc, vol. xiii, p. 430, pl. 
xxiii, f. 2-4, 1869; Cret. Fl., p. 112, pl. xxviii, f. 4-7, 1874. 
Dakota group: Kansas and Nebraska. 
PhylliteB cameoBUS Newby. Later Extinct Floras, p. 75, 1868. 

Port Union group : Fort Union, North Dakota. 
PhylliteB celatna Lx. Fl. Dak. Gr., p. 215, pl. Ixi, f. 1, 1892. 

Dakota group: Kansas. 
Phyllites cotinus Lx.= Liriodendron primsevum. 
Phyllites cupanioides Newby. = Pterospermites cupanioides. 
Phyllites cuspidatus Bossm. Lx.= Quercus cf. cnspidata. 
PhylUteB cyclophyllafus] (Lx.) Rollick. Bull. Torr. Bot. Club, vol. 
xxi, p. 256, pl. ccv, f. 11, 1894. 

Salvinia cyclophylla Lx. Aun. Rept. U. S. Geol. and Qeogr. Sarv. Terr., p. 408, 
1873 [1874] ; Tert. PL, p. 64, pl. v, f. 10, 10a, 1878. 

Green River group: Middle Park, Colorado. 
PhylliteB dureBcens Lx. Fl. Dak. Gr., p. 218, pl. Ixi, f. 5; pl. Ixii, f. 3, 
1892. • 
Dakota group: Kansas. 
PhylliteB elliptLcuB Newby. Pl. Amboy Clays, p. 130, pl. xxiv, f. 9, 
1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
PhylliteB eroBUS Lx. Fl. Dak. Gr., p. 216, p. Ixi, f. 4, 1892. 

Dakota group: Kansas. 
Phyllites fleznosna Kn. Eighteenth Ann. Bept. XT. S. G^l. Surv., 
pt iii; p. 735, pl. cii, f. 8, 1898. 
Payette formation : Near Marsh post-oflace, Boise County, Idaho. 
PhylliteB firazineas Lx. Proc. U. S. Nat. Mus., vol. x, p. 46, 1887. 
Nomen nudum. 
Pleistocene: Bridgeton, New Jersey. 

PhylUteB ilicifolins Lx. Fl. Dak. Gr., p. 213, pl. x, f. 9, 1892. 

Dakota group: Kansas. 
Phyllites improbatns Lx. Tert. Fl., p. 107, pl. xiv, f. 18, 1878. 

Rhizocanlon graoile Lx. Ann. Rept. U. S. Geol. and Qeogr. Surv. Terr., p. d96, 
1873 [1874]. [Non R. gracile Sap., 1861.] 

Laramie group: Black Buttes, Wyoming. 
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Phyllites innectens Lx. Fl. Dak. Gr., p. 219, pi. Ixv, f. 6, 1892. 

Dakota group: Kansas. 
Phyllites juglandiformis Sternb. [1825]=Hicoria juglandifonnis. 
Phyllites Lacoei Lx. Fl. Dak. Gr., p. 213, pi. xlv, f. 6, 1892. 

Dakota group : Kansas. 
Phyllites lanrencianus Lx. Fl. Dak. Gr., p. 215, pi. xliv, f. 5, 1892. 

Dakota group: Kansas. 
Phyllites mahoniseformis Ileer. Kene Denkschr., vol. xxi, p. 10, pi. 
ii, f. 9, 1865. 

: Burrard Inlet, British Columbia. 

Phyllites minmsopsoides Lx. Proc. U. S. Kat. Mus., vol. x, p. 46, 
1887. J^omen nudum. 
Pleistocene: Bridgeton, !New Jersey. 
Phyllites obcordatus Heer=Liriodendron primjevum. 
Phyllites obscura[us] Hollick in Newby. Fl. Amboy Clays, p. 131, 
pLxlii, f.33,1895[1896J. 
Amboy clay: New Jersey. 
Phyllites obtusi-lobatus Heer. Proc. Acad. Nat Sci., Phila., vol. x, 
p. 266, 1858. 
Dakota group: Kansas? 
Phyllites orbictdaris !Newby. Fl. Amboy Clays, p. 130, pi. xxiv, f. 7, 
8, 1895 [1896]. 
Amboy clay : Sayreville, New Jersey. 
Phyllites payettensis nom nov. 

Phyllites obscarus * Kn., Eighteenth Ann. Rept. U.»S. Geol. Surv., pt. iii, p. 

735,pl.xcix, f. 10, 11, 1898. 
[*PhylliteB obscurus Kn., antedated by P. obscnra. Hollick, 1895.] 

Payette formation : Near Marsh post-office, Boise County, Idaho. 
Phyllites pachyphyUus Font. Potomac Fl., p. 325, pi., cxlix, f. 2, 
1889. 

Potomac formation : Fredericksburg, Virginia. 
Phyllites perplezus Lx. Fl. Dak. Gr., p. 215, pi. xxxviii, f. 15, 1892. 

Dakota group : Kansas. 
Phyllites poinsettioides Hollick. Trans. N. Y. Acad. Sci., vol. xii, 
p. 37, pi. i, f. 10, 1892. 

Cretaceous: Staten Island. 
Phyllites rhoifolius Lx. Am. Journ. Sci., vol. xlvi, p. 101, 1868^ 
Cret. Fl., p. Ill, pi xxii, f. 5, G, 1874. 

Dakota group: Lancaster County, Nebraska. 
Phyllites rhomboidens Lx. Cret. Fl., p. 112, pi. vi, f. 7, 1874. 
FicuB? rhomboidens Lx. Am. Joam. Soi., vol. xlvi, p. 96, 1868. 

Dakota group : Decatur, Nebraska. 
Phyllites sapindiformis Lx. Tert. FL, p. 301, pi. xxix, f. 6, 7, 1878. 

Green Kiver group: Green River! Wyoming. 
Phyllites Snowii Lx. Fl. Dak. Gr., p. 214, pi. xxxviii, f. 2, 1892. 

Dakota group : Kansas. 
Phyllites stipulaBformis Lx. Fl. Dak. Gr., p. 216,. pi. ixi, f. 2, 1892. 

Dakota group: Kansas. 
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Phyllites sulcatus Lx. Am. Journ. Sci., vol. xlv, p. 206, 1868. [Not 
afterwards employed by Lesqaereux.] 
Laramie group! : Marshalls, Colorado. 
Phyllites tmncatus Lx. Trans. Am. Phil. Soc., vol. xiii, p. 423, pi. 
xvii, f. 9, 1869. 
Eolignitic : Mississippi. 
Phyllites nmbonatus Lx. Am. Joum. Sci., vol. xlvi, p. 102, 1868. 

Dakota groap : Beatrice, l!^ ebraska. 
Phyllites undulatus Newby. Fl. Amboy Clays, p. 1-51, pi. xxiv, f. 10, 
1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
PhyUites vanonse Heer. Phyll. Cr6t. d. Nebr., p. 22, pi. i, f. 8, 1866; 
Lx., Cret. FL, p. 113, pi. xx, f. 7; pi. xxviii, f. 8, 1874; Fl. Dak. Gr., p. 
214, pi. XX, f. 9; pi. xlii, f. 5, 1892. 
Dakota group: Decatur, Nebraska; Kansas. 
Phyllites venosns Newby. Later Extinct Floras, p. 75, 1868. 
Fort Union group : Fort Union, North Dakota. 
Canadian upper Laramie: Porcupine Creek, Canada. 
Phyllites wascoensis Lx. Proc. U. S. Nat. Mus., vol. xi, p. 22, pi. xv, 
f. 3, 1888. 
Eocene!: Cherry Creek, Oregon. 
Phyllites zamiaeformis Lx. Fl. Dak. Gr., p. 28, pi. ii, f. 7, 1891. 

Dakota group : Kansas. 
Phyllites sp., Dn. Trans. Roy. Soc. Canada, vol. iv, sec. iv, p. 32, pi. 
ii, f. 20, 1886 [1887]. 
Canadian upper Laramie: Great Valley. 
Phyllites sp.! Lx. Fl. Dak. Gr., p. 218, pi. lix, f. 7, 1892. 

Dakota group : Kansas. 
Phyllites sp., Dn. Trans. Roy. Soc. Canada, vol. xi, sec. iv, p. 64. 1893 
[1894]. 
Upper Cretaceous: Vancouver Island. 

PHYLLOCLADOPSIS 'Fontaine. Potomac Fl., p. 204, 1889. 
Phyllocladopsis heterophylla Font. Potomac Fl., p. 204, pi. Ixxxiv, 
f. 5; clxvii, f. 4, 1889. 
Potomac formation: Near Dutch Gap Canal, Virginia. 
Phyllocladus subintegrifolius Lx.=Thinfeldia subintegrifolia. 

PHTSAGENIA Heer. Fl. Tert. Helv., vol. i, p. 109, 1855. 
Physagenia Parlatorii IIeer.=Equi8etum Parlatorii. 
Physagenia sp., Lx. Bull. Mus. Comp. ZooL, vol. xvi, p. 43, 1888. 
Denver group: Golden, Colorado. 

PICE A Link. Abbandl. Akad Wiss. Berlin 1827, p. 179, 1827-1830. 
Picea alba Link=Picea canadensis. 
Picea canadensis (Mill.) B. S. P. 

Piceaalba Link. Handb., vol. ii, p. 478, 1831 ; Penhallow, BuU. Geol. Soc. Am., 
vol. i, p. 333,-1890. 

Pleistocene: Bloomington, Illinois. 
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Picea Mariana (Mill.) B. S. P. 

Picea nigra Link. Handb., vol. ii, p. 478, 1831; Ponhallow in Dawson, Can. 
Rec. Sci., vol. v, p. 353, 354, 1895. 
Pleistocene: Don Valley, Toronto j Hamilton, Ontario; Leda clay, 
Montreal; Missinaibi Eiver. 
Picea nigra Link=Picea Mariana. 

Picea sitchensis Carr. Knowlton, Jonrn. Geol., vol. iii, p. 529, f. (in 
text) 1, 1895; Penhallow in Coleman, Jonrn. Geol., vol. iii, p. 635, 1895. 
Interglacial: Mnir Glacier, Alaska. 
Pleistocene: Don Eiver, Canada. 

PIMELEA Banks and Solander. Ex Giert. Frnct., vol. i, p. 186, 1788. 
Pimelea delicatula Lx. Cret. and Tert. Fl., p. 1G8, })1. xxxiii, f. 15, 16, 
1883. 
Green River gronp : Florissant, Colorado. 

PINITES Witham. Int. Strnct. Foss. Veg., p. 72, 1833. 
Pinites palaeostrobns Ett.=Pinus palaeostrobus. 

Pinites pannonicns (Ung.) Gopp. Abhandl. d. Scliles, Gesell. 1861, 
heftii, p. 203, 1861. 

Pence pannonica Ung. Syn. PI. Fosa., p. 208, 1845. 
Eocene!: Unga Island, Alaska. 

PINUS (Tonrnefort) Linnteus. Syst., ed. i, 1735. 
Finns anthraciticud Dn. Trans. Roy. Soc. Canada, vol. x, sec. iv, 
p. 89, f. (in text) 10, 1892 [1893]. 
Kootanie: Anthracite, British Columbia. 
Pinna Armstrongi Heer. Fl. Foss. Arct., vol. i, p. 134, pi. xx, f. 19, 
1868. 
Miocene?: Banks Land. 
Pinns Bathnrsti Heer. Fl. Foss. Arct., vol. i, p. 134, pi. xx, f. 14, 
1868. 
Miocene?: Bathurst Island. 
Pinns Florissanti Lx Cret. and Tert. Fl., p. 138, pl.^Xxi, f. 13, 1883. 

Green River group : Florissant, Colorado. 
Pinns MacClnrii Heer. Fl. Foss. Arct, vol. i, p. 134, pi. xx,f. 16-18; 
XXXV, f. 1; xxxvi, f. 1-5, 1868; Cramer in Heer^s FL Foss. Arct., vol. 
i, p. 170, pi. XXXV, f. 1 ; xxxvi, f. 1-5, 1868. 
Miocene!: Banks Land. 
Pinns (Cyclopitus) Nordenskibldi Heer. Fl. Foss. Arct., vol. iv, 
abt. i, p. 45, pi. ix, f. 1-6, 1876; Dn., Trans. Roy. Soc. Canada, vol. x, 
p. 88, f. (in text) 9, 1892 1 1893J. 

Kootanie: Anthracite, British Columbia. 
Finns palseostrobns? (Ett.) Heer. Fl. Tert. Helv., vol, i, p. 56, pi. 
xxi. f. 6, 1855; Lx., Tert. FL, p. 83, pL vii, f. 25, 31, 1878. 

Pinites paLpostrobna Ett. Tert. Fl. v. Haring in Tirol, p. 35, pi. vi, f. 22-23 
1853. ' 

Pinns polaris Hoer. Fl. Foss. Arct., vol. i, p. 157, pL xxxi, f. 46, 1868; Lx., 
Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 410, 1873 [1874]. 
Green River group: Florissant, Colorado. 
Pinus polaris Deer Lx. [187;3]=Pinus pahuostrobus. 
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Pinos Qnenstedti Heer. Nene Denkschr. Schw. Oes., vol. xxiil, 
p. 13, pi. ii, f. 6, 9; pi. iii, 1869; Lx., Bull. U. S. Geol. and Geogr. Surv. 
Terr., vol. i, p. 392, 1875 [1876] ; Cret. aud Tert. FL, p. 33, pi. i, f. 3, 4, 
1883. 
Dakota gpronp : Kansas. 
Finos strobns L. Penballow, Trans. Roy. Soc. Canada, 2<1 ser., vol. ii, 
sec. iv, p. 67, 72, 1896. 
PleistocoDe: New Brunswick. 

Finos snsqnaensis Dn. Trans. Boy. Soc. Canada, vol. i, sec. iv, p. 23, 
pl.iil,f.36,1882[1883]. 
Cretaceous: Susqua River, Northwest Territory. 
Kootanie: Martin Creek, Coal Creek, and Crows Nest Pass, British 
Columbia. 
Finns tmncnlns Dn. Trans. Roy. Soc. Canada, vol. viii, sec. iv, p. 78, 
f. (in text) 5, 1890. 

: Tranquille River, Bntish Columbia. 

Finns sp.. Font Proc. U. S. Nat. Mus., vol. xvi, pi 269, pi. xxxvi, f. 11, 
1893. 
Trinity division : Glenrose, Texas. 
Finns sp., Hollick. Trans. N. T. Aca<l. Sci., vol. xii, p. 31, pi. i, f. 13, 
19, 20, 22, 1892. 
Cretaceous: Staten Island. 
Finns sp., Heer. Fl. Foss. Alask., p. 23, pL i, f. 11, 1869. 

Eocene! : Port Graham, Alaska. 
Finns sp., Lx. Geol. and Nat. Hist. Survey Minn., vol. iii, p. 10, 1893. 

Dakota group: New Ulm, Minnesota. 
Finns? sp., Dn. Trans. Roy. Soc. Canada, vol. v. sec. iv, p. 34, 1887. 
[Fossil wood.] 
Upper Laramie group: Mackenzie River! 
Finns sp.! Newby. Fl. Amboy Clays, p. 47, i)l. ix, f. 5-S, 17, 18, 1893 
[1896]. 
Amboy clay: No location. 
Finns sp. Heer. FL Foss. Arct., vol. i, p. 136, ]>l. xxi, f. 9, 1868. 

Miocene!: Mackenzie River. 
Finns sp., Kn. Eighteenth Ann. Rept. U. S. Geol. Surv., pt. iii ; p. 722, 
pi. cxix, f. 3, 1898. 

Payette formation : Idaho City, Idaho. 

FIPER LinniBus. den., ed. i, p. 333, 1737. 
Fiper Heerii Lx. Bun. Mus. Comp. ZooL, vol. xvi, p. 44, 1888. 
Denver group: Golden, Colorado. 

FISONIA Plumier. Ex L., Gen., ed. i, p. 42, 1737. 
Fisonia racemosa Lx. Ann. Rept. IT. S. Geol. and Georg. Surv. Terr., 
p. 400, 1873 [18741; Tert. FL, p. 209, pi. xxxv, f. 4, 1878. 
Laramie group : Black Buttes, Wyoming. 
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PISTACIA Linnaeus. Hort. Cliff, p. 456, 1737. 
Pistacia oblanceolata (Lx.) n. comb. 

Ficus oblanceolata Lx. Ann. Rept. U. S. Geol. and Georg. Surv. Terr., p. 
387, 1872 [1873] ; Tert. Fl., p. 194, pi. xxviU, f. 9-12, 1878. 
Laramie group : Erie, Colorado; Black Buttes, Wyoming. 

PISTIA Linnaeus. Gen., ed. i, p. 276, 1737. 

Pistia comigata Lx. Ann. Kept. U. S. Geol and Geogr. Surv. Terr., 
p. 299, 1874 [1876]; Tert. Fl., p. 103, pi. Ixi, f. 1, 3, 4, 6, 7, 9-11, 1878. 

Montana formation : Point of Bocks, Wyoming. 

Belly River series: Medicine Hat. 

PITYOXYTON Kraus. In Schimper Pal. V^g., vol. ii, p. 377^ 1870. 
Pityozylon fallaz Felix. Zeitschr. d. Deutsch. geoL Gesell. Jalir. 
1896,p. 254, 1896. 
Eocene: Yanceys, Yellowstone National Park. 
Pityozylon Hollicki Kn. In HoUick, Trans. N. Y. Acad. Sci., vol. 
xvi, p. 134, figs, [in text] 1, 2, 1897. 
Clay marl (Upper Cretaceous) : Cliff wood, New Jersey. 
Pityozylon inseqnale Felix. Zeitschr. d. Deutsch. geol. Gesell. Jahrg. 
1886, p. 483, pi. xii,'f. 3, 1886. 
Eocene f: Dan aaku, Alaska. 
Pityoxylon Krausei Felix. Zeitschr. d. Deutsch. geol. Gesell. Jahrg. 

1886, p. 486, pi. xii, f. 1, 2, 1886. 

Fort Union group : Little Missouri, Dakota. 
Pityoxylon Pealei Kn. Bull. Torr. Bot. Club, vol. xxiii, p. 251, pi. 
cdxxi, 1896. 

Miocene: Upper Galletin Basin, Montana. 
Pityozylon sp., Dn. Trans. Roy. Soc. Canada, vol. v, sec. iv, p. 33, 

1887. [Wood,] 

Belly River series: West of Medicine Hat. 

PLANERA Gmelin. Syst., p. 150, 1791. 

Planera aqnatica (Walt.) Gmel. Syst. Nat., vol. ii, p. 150, 1791; 
Hollick, Bull. Torr. Bot. Club, vol. xix, p. 332, 1892. 

Planera Gmelinl Mx. Fl. Bor. Am., vol. ii, p. 248, 1803; Lx., Am. Joum. 
Sci., vol. xxvii, p. 365, 1859. 

Pleistocene: Banks of Mississippi River, near Columbus, Ken- 
tucky. 
Miocene!: Bridgeton, New Jersey. 
Planera crenata Newby. Proc. U. 8. Nat. Mus., vol. v, p. 508, 1882 
[1883]. 
Tertiary: Tongue River, Wyoming. 
Planera dubia Lx. = Planera Ungeri. 
Planera Gmelini Mx. Lx.= Planera aquatica. 

Planera Knowltoniana Hollick in Newby. Fl. Amboy Clays, p. 69, 
pi. xlii, f. 1-4, 1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
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Planera longifolia Lx. Ann. Kept. U. S. Geol. and Geogr. Surv. Terr, 
p. 371, 18713 [1873]; Tert. FL, p. 189, pi. xxvii, f. 4-6, 1878. 
Quercna semi-elliptica Gopp. Lx., Ann. Rept., p. 286, 1871 [1872] . 
Green Eiver group: Elko Station, Nevada; Florissant, Colorado. 
Eocene!: North Fork Similkameen Eiver, British Columbia. 
Planera longifolia myricsefolia Lx. Cret. and Tert. FL, p. 161, pi. 
xxix, f. 15-27, 1883. 

' Green Eiver group : Florissant, Colorado. 
Planera microphylla Newby. Later Extinct Floras, p. 55, 1868. 

Fort Union group : Fort Union, North Dakota. 
Planera nervosa Newby. Proc. U. S. Nat. Mus., vol. v, p. 508, 1882 
[1883]. 
Eocene: Green Eiver, Wyoming. 
Planera Ungeri Ett. Foss. Fl.v. Wien.,p. U, pL ii/f. 5-18, 1851; Lx., 
Bull. U. S. Geol. and Geogr. Surv. Terr., vol.i, p. 387, 1875 [1876]; 
Ann. Itept. loc. cit., p. 313, 1874 [1876]; Tert. FL, p. 190, pi. xxvii, f. 7, 
1878. 

Planera dubia Lx. Am. Joum. Sci., vol. xxviii, p. 361, 1859. 
Planera longifolia! Lx. Ann. Rept., op. cit., p. 371, 1872 [1873]. 
Miocene : John Day Valley, Oregon. 
Green Eiver group: Florissant, Colorado. 
Eocene: Port Graham, Alaska; Bellingham Bay? 
Planera variabilis Newby. Proc. U. S. Nat. Mus., vol. v, p. 508, 1882, 
[1883]. 
Eocene: Green Eiver, Wyoming. 

PLATiEANTHUS Newberry. FL, Amboy Clays, p. 125, 1895 [1896]. 
Platseanthns (Williamsonia) problematicns Newby. FL, Amboy 
Clays, p. 125, pL xxxv, f. 1-9, 1896. 
Amboy clay. New Jersey. 

PLATANINIUM Uuger. In Endlicher Gen. PL, suppl. ii, p. 101, 

18 — . [Not seen.] 
Plataninium Haydeni Felix. Zeitschr. d. Deutsch. geol. GeselL, Jahr 

1896, p. 251, 1896. 
Miocene: Amethyst Mountain, Yellowstone National Park. 

PLATANOPHTLLUM Fontaine. Potomac FL, p. 316, 1889. 
Platanophyllum crassinerve Font. Potomac Fl., p. 316, pL clviii, f. 
5, 1889. 
Potomac formation : Deep Bottom, Virginia. 

PLATANUS (Tournefort) Linnaeus. Hort. Cliff, p. 447, 1737. 
Platanns aceroides Gopp. Zeit. Deutsch. GeoL, GeselL, vol. iv., p. 
492, 1852; Lx., Am. Journ. Sci., vol. xlv, 2d ser., p. 206, 1869; Tert 
FL, p. 184, pL XXV, f. 4-6, 1878. 

Fort Union group: Bad Lands, Dakota. 

Livingston beds: Bozeraan coal field, Montana. 

Denver group: Golden, Colorado. 

Denver grpup?: Carbon, Wyoming. 

Laramie group: Black Buttes, Wyoming. 

Miocene: John Day Valley, Oregon; Mackenzie River. 
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Platanus aceroides latior Lx. = Platanus latior. 
Platanas affiuis Lx. = Oissites affinis. 
PlataDiis affinis ampla DD. = Gi8sites affinis ampla. 
Platanus appendiculata Lx. Mem. Mas. Gomp. Zoo!., vol. vi; no. 2, 
p. 12, pi. iii, f. 1-6; pi. vi, f. 76, 1878. 
Miocene: Chalk Bluffis, California. 
Platanus aquehongensis Hollick. Trans. N. Y. Acad. ScL, vol. xii, 
p. 32, pi. iv, 1892. 
Cretaceous: Staten Island. 
Platanus aspera Newby. Proc. U. S. Nat. Mus., vol. v, p. 509, 188i 
[1883]. 
Miocene?: Bridge Creek, Oregon. 
Platanus basUobata Ward. Bull. U. S. Geol. Sarv., p. 35, pi. xvii, f. 
1; xviii, f. 1-3, 3a; xix, f. 1, 1887. 
Fort Union groap: Seven-Mile and Clear Creeks, Montana. 
Platanus cissoides Lx. Fl. Dak. Gr., p. 75, pi. Ixi, f. 3, 1892 

Dakota group : Kansas. 
Platanus cordata nom. nov. 

Qaercns platania Heer. Lesqaerenx, Ann. Rept. U. S. Geol. and Geog^. 
Surv. Terr., p. 386, 1872 [1873] ; Tert. Fl., p. 160, pi. xxi, f. 1, 1878. 
Eoceiief : Cherry Creek, Oregon. 
Laramie group!: Carbon, Wyoming. 
Platanus diminutiva Lx. Cret. Fl., p. 73, pi. viii, f. 5, 1874. 
Platanus diminutivus Lx. Am. Journ. Sci., vol. xlvi, p. 98, 1868. 
Dakota group: Nebraska! 
Platanus dissecta Lx. Mem. Mus. Gomp. Zool., vol. vi, no. 2, p. 13, 
pi. vii, f. 12; pi. X, f. 4, 5, 1878. Cret. and Tert. Fl., p. 249, pi. Ivi, f. 
4; pi. Ivii, f. 1-2, 1883. 
Miocene: Chalk Bluffs, Table Mountain, Corral Hollow, and Spanish 
Peak, California. 
Platanus Guillelmse Gopp. Zeitschr. Deutsch. Geol. Gesel., vol. iv, 
p. 492, 1852. Tert. Fl. v. Schossnitz, p. 21, pi. xi, f. 1, 2, 1855; Lx., 
Ann. Kept. U. S. Geol. and Geogr. Surv. Terr., p. 289, 1871 [1872] ; 
Tert. FL, p. 183, pi. xxv,f. 1-3, 1878. 
Fort Union group: Yellowstone Kiver, Montana; Bad Lands, 

Dakota. 
Denver group : Golden, Colorado. 
Denver group!: Carbon, Wyoming. 
Eolignitic: McLees, Louisiana. 
Platanus Haydenii Newby. Later Extinct Floras, p. 70, 18G8; III. 
Cret. and Tert. PI., pis. xix, xx, xxi, f. 1, 1883 [1884]. 
Fort Union group: Yellowstone River, Montana; Bow River. 
Denver group: Sedalia and Golden, Colorado. 
Laramie group!: Sand Creek, Colorado. 
Platanus Heerii Lx. Ann, Rept. U. S. Geol. and Geogr. Surv. Terr., 
p. 303, 1871 [1872] ; Cret. PI., p. 70, pi. viii, f. 4; ix, f. 1, 2, 1874; Rept. 
on Clays in N. J., p. 29, 1878. 
Dakota group: Salina River, Kansas. 
Amboy clay: Washington, Few Jersey. 
Mill Creek series: Mill Brook. 
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Platanus heterophyllus Newby. Dn., Rept. on Geol. ana Res. near 
49tli Parallel, Appen. A, p. 330, 1875. 

Lignite Tertiary: Wood End, Canada. 
Platanus integrifolia Lx.= Platanus Raynoldsii integrifolia. 
Platanus latiloba Newby. Later Extiuct Floras, p. 23, 1868. 

Dakota group : Blackbird Hill, Nebraska. 
Platanus latior (Lx.) n. comb. 

Platanus primieva Lx. Crct. Fl., p. 69, pi. vii, f. 2 ; pi. xxvi, f. 2, 1874 ; Fl. 

Dak. Gr., p. 72, pi. viii, f. 7, 86; x, f. 1, 1892. 
PlatanuM aceroides? Giipp., var. latior Lx. Am. Jonm. Sci., vol. xlvi, p. 97, 
1868. 
Dakota group: Nebraska, Kansas, and Minuesota. 

Platanus latior grandidentata (Lx.) n. comb. 

Platanus primiBva grandidentata Lx. Fl. Dak. Gr., p. 73, pi. ix, f. 1, 2, 1892. 
Dakota group: Kansas. 
Platanus latior integrifolia (Lx.) ii. comb. 

Platanus priniieva integrilolia Lx. Fl. Dak. Gr., p. 74, pi. xlix, f. 4, 1892. 
Dakota group: Kansas. 
Platanus latior subintegrifolia (Lx.) n. comb. 

Platanus primicva subintegrifolia Lx. Fl. Dak. Gr., p. 73, pi. ix, f. 3, 4, 
1892. 
Dakota group: Kansas. 

Platanus marginata (Lx.) Heer. Fl. Foss. Arct., vol. vii, p. 97, pL 
xcviii, f. 3-5; pi. xcix, f. 2, 3; pi. ci, f. 5, 1883. 

Viburnum marginatum Lx. Ann. Kept. U. S. Geol. and Geogr. Surv. Terr., 
p. 395, 1872 [1873 J ; Tert. Fl., 223, pi. xxxvii, f. 11 ; pi. xxxviii, f. 1, 4. [Non 
2, 3, 5J 1878. 
Denver group: Golden, Colorado. 

Larann'e group: Black Buttes and Point of Rocks, Wyoming. 
Platanus Newberrii Lx.= Platanus Newberryana. 
Platanus ? Newberryana Heer. Phyl. Cr^t. d. Nebr., p. 16, pi. i, f. 4, 
1866. 

Platanus Newberrii Lx. Am. Journ. Sci., vol. xlvi, p. 97, 1868. 
Dakota group : Beatrice, Nebraska, etc. 
Platanus nobilis Newby. Later Extinct Floras, p. 67, 1868; Dn., 
Trans. Roy. Soc. Canada, vol. iv., sec. iv, p. 24, pi. i, f. 7, 1886 [1887J. 
Fort Union group: Seven-Mile Creek, Montana. 
Upper Laramie group: Calgary, Cauaila; Souris River, British 

Columbia. 
Miocene: John Day Valley, Oregon. 
Platanus occidentalis L. Knowlton, Am. Geol., vol. xviii, p. 371, 
1896; Penhallow, Trans. Roy. Soc. Canada, 2d ser., vol. ii, sec. iv, 
p. 68, 72, 1896. 

Glacial: Morgantown, West Virginia. 
Pleistocene: Don Valley, Toronto. 
Platanus obtusiloba Lx. Am. Journ. Sci., vol. xlvi, p. 97, 1868. 
Dakota group : Beatrice, Nebraska. 
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Platanns platanoides (Lx.) n. comb. 

Viburnum platanoides Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 
314, 1874 [1876] ; Tert. Fl., p. 224, pi. xxxviii, f. 8, 9, 1878. 
Laramie gronp: Black Buttes, Wyoming. 
Platanus primsBva Lx.= Platan us latior. 

Platanns primsBva grandidentata Lx.= Platanus latior grandidentata. 
Platanus primsBva integrifolia Lx.= Platanus latior integrifolia. 
Platanus primaeva subintegrifolia Lx.= Platanns latior subintegrilblia. 
Platanns Raynoldsii Newby. Later Extinct Floras, p. 09, 1868; Lx., 
Tert. FL, p. 185, pi. xxvi, f. 4, 5; pL xxvii, f. 1-3, 1878. 
Fort Unipn group : Montana. 
Upper Laramie group : Canada. 
Denver ^up: Golden, Colorado. 
Miocene!: ! John Day Valley, Oregon. 
P'atanus Raynoldsii integrifolia Lx. Tert. FL, p. 185, 1878. 

Platanus integrifolia Lx. MSS. in Lx., Tert. Fl., p. 185, 1878. 
Denver group: Golden, Colorado. 
Laramie group : Black Buttes, Wyoming. 
Platanus recurvata Lx.=Sassafras recurvatum. 

Platanus rhomboidea Lx. Ann. Rept. XT. S. Geol. and Geogr. Surv. 
Terr., p. 400, 1873 |1874]; Tert. FL 186, pi. xxvi, f, 6, 7, 1878. 
Viburnum anceps Lx. Tert. Fl., p. 227, pi. xxxviii, f. 11, 1878. 

Denver group: Golden, Colorado. 
Platanus? sp., Dn. Trans. Roy. Soc. Canada, vol. v, sec. iv, p. 33, 1887. 
[Wood.] 
Belly Kiver series: Ribstone Creek. 

Platanus sp., Cragin. Bull. Washburn College Laboratory, vol. ii, no. 
10, p. 66, 1889. 

Cretaceous: Cimarron Valley, south of Mead County, Kansas. 
Platanus sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 142, 1897. 

Laramie?: Dutton Creek coal, Wyoming. 

PLATTPTERTGIUM Schimper. In Zittel Handb. Pal., voL ii, p. 
225, 1880. 

Platypterygium densinerre Font. Potomac FL, ]). 169, pi. xxx, f. 8; 
xxxi, f. 1, 4; xxxii, f. 1, 2; xxxiii, f. 1; xxxiv, f. 1 ; xxxv, f. 1, 2, 1889. 
Potomac formation : Fredericksburg, Virginia. 
Platypterygium Rogersianum Font. Potomac FL, p. 171, pi. xxxi, 
f. 2; xxxiii, f. 2; xxxiv, f. 2, 1889. 
Potomac formation : Fredericksburg, Virginia. 

POACITES Brongniart. Prod. Hist. V^g. Foss., p. 137, 1828. 
Poacites Isevis Al. Br. In Stizenberger, Uebersicht d. Vers. d. 

Baden, p. 74, 1851; Lx., Ann. Rept. U. S. Geol. and Geogr. Surv. 

Terr., p. 285, 1871 [1872]. 

' Green River group: Barrel Springs, Wyoming. 
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Poacites Mengeanus Heer. Mioc. bait. FL, p. 59, pi. xv, f. 2-11, 
1859; Lesquereux, Proc. U. S. Nat. Mus., vol. x, p. 35, 1887. 
Pliocene!: Clear Lake, California 
Poacites tenue-striatus Heer. Fl. Foss., Alask., p. 24, pi. i, f. 14, 
1869. 
Eocene!: Port Graham, Alaska. 

PODOCARFITES Andrae. Abh. der k. k. geol. Reichsanst, vol. ii, 

abt. iii p. 45, 1853. 
Podocarpites Tyrrellii Dn. Trans. Roy. Soc. Canada, vol. v, sec. iv, 

p. 35, 1887. 
Belly River series : Vermilion River. 

PODOCARPUS (L'Heritier) Persoon. Syn., vol. ii, ^ 580, 1807 
Podocarpus eocenica? Ung. Foss. Fl. v. Sotzka, p. 28 [158], pi. ii, 
[xxii], f. 11-16, 1850; Lx., Cret. and Tert. FL, p. 140, 1883. 
Green River group: Florissant, Colora<lo. 

PODOGONIITM Heer. Fl. Tert. Helv., vol. iii, p. 113, 1859. 
Podogoniuin acuminatum Lx. Cret. and Tert. Fl., p. 201, 1883. 

Green River group : Florissant, Colorado. 
Podogonium americanimi Lx. Tert. Fl., p. 288, pi. lix, f. 5; pi. Ixiii, 
f. 5; pi. Ixv, f. 6, 1878. 

Podogonium sp. ? Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 417, 
1873 [1874]. 
Laramie group: Black Buttes, Wyoming. 
Montana formation : Point of Rocks, Wyoming. 
Podogonium sp., Lx.= Podogonium Americanum. 

PODOZAMITES Fr. Braun in Miinster Beitrage z. Petrefacten- 

Kunde, vol. ii, beft vi, p. 28, 1843. 
Podozamites acmninatus Hollick in Newberry. Fl. Amboy Clays, 
p. 45, pi. xiii, f. 7, 1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
Podozamites acutifolius Font. Potomac FL, p. 181, pi. Ixxx, f. 6; 
Ixxxv, f. 10, 15; Ixxxvii, f. 1, clxx, f. 2, 1889. 
Potomac formation : Near Dutch Gap (^anal. Deep Bottom, near 

Telegraph Station, and near Brooke, Virginia. 
Trinity division: Glenrose, Texas. 
Podozamites angustifolius (Eichw.) Scliimp. Pal. Vdg., vol. ii, p. 
160, 1870; Lx., Cret. and Tert. FL, p. 28, 1884; Newby., FL Amboy 
Clays, p. 44, pi. xiii, f. 1-4, 1895 [1896]. 
Dakota group: Kansas. 
Amboy clay: Woodbridge, New Jersey. 
Podozamites caudatus Lx. = Danimarites caudatiis. 
Podozamites distantinervis Font. Potomac FL, p. 179, pi. Ixxix, f. 
9; lxxxii,f. 4; Ixxxiii, f. 1,2.6,7: Ixxxiv, f. 1, 2, 8, 10, 14, 15; Ixxxv, 
f. 12, 16, 1889. 
Potomac formation : Near Potomac Run, Fredericksburg, and near 
Telegraph Station, Virginia. 
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Podozamites emarginatiis Lx. = Dammarites emarginatas. 
Podozamites grandifolius Font. Potomac FL, p. 180, pi. Ixxxiii, f. 2; 
Ixxxiii, f. 5, 1889. 

Potomac formation: Fredericksburg, and near Potomac Run, 

Yirginia. 
Podozamites Haydenii Lx. Cret. and Tert. FL, p. 27, 1883. 

Pterophylliim HaydenU Lx. Am. Joarn. Sci., vol. xlvi, p. 91, 1868 ; Cret. FL, 
p. 49, pi. i,f. 6, 66, 1878. 
Dakota group : Decatur, Nebraska. 
Podozamites lanceolatus (L. and H.) Schimp. Pal. V<^g., vol. ii, p. 
160, 1870; Lx., Fl. Dak. Gr., p. 28, pi. i, f. 5, 6, 1891; Dn., Trans. l?oy. 
Soc. Canada, vol. iii, sec. iv, p. 6, pi. i, f. 3, 1885 [1886]. 
Zamia lanceolata L. and H. Fobs. Fl., vol. iii, pi. 193, 1836. 
Kootanie: Martin Greek; Kootanie Pass., etc, British Columbia. 
Dakota group : Kansas. 
Podozamites latipemiis Heer. Fl. Foss. Arct., vol. vi, abt. ii, p. 42, 
pi. xiv, f. 1-9; XV, f. 2a, 36, 1884; Weed, Bull. Geol. Soc. Am., vol. 
iii, p. 323, 1892. [Doubtful.] 
Kootanie: Sun Eiver, Montana. 
Podozamites marginatus? Heer. Fl. Foss. Arct., vol. vi., abt. ii, p. 

43, pi. xvi, f. 10, 1882 ; Fl. Amboy Clays, p. 44, pi. xiii, f. 5, 6, 1895 [1896]. 
Amboy clay : Woodbridge, New Jersey. 

Podozamites nervosa Fewby. Am. Journ. Sci., vol. xli, p. 200, pi. 
xiv, f. 6, 1891. 

Kootanie: Great Falls, Montana. 
Podozamites oblongus Lx. Cret. and Tert. Fl., p. 28, pi. i, f. 10, 11. 

Dakota group: Kansas. 
Podozamites pedicellatus Font. Potomac FL, p. 180, pi. Ixxvi, f. 1; 
Ixxviii, f. 7; Ixxxii, f. 5, 1889. 

Potomac formation: Fredericksburg, Virginia. 
Podozamites praelongus Lx.=Dammariles caudatus. 
Podozamites stenopus Lx. Fl. Dak. Gr., p. 27, pi. i, f. 7, 1891. 

Dakota group: Kansas. 
Podozamites snbfalcatus Font. Potomac Fl., p. 179, pi. Ixviii, f. 6; 
clxx^ f. 9, 1889. 

Potomac formation : Near Brooke, Yirginia. 
Podozamites tenuinervis Heer. Fl. Foss. Arct., vol. vi., abt. ii, p. . 

44, pL xvi, f. 9, 1882; Newby., Bull. Torr. Bot. Club, vol. xiii. p. 35, 
1886. 

Amboy clay : New Jersey. 
Podozamites sp.. Font. Proc. U. S. Nat. Mus., vol. xvi, p. 267, pi. 
xxxvi, f. 8, 1893. 

Trinity division : Glenrose, Texas. 
Pollen sacs! Font. Potomac Fl., p. 272, pi. cxxxvi, f. 7, 1889. 

Potomac formation : Yirginia. 
POLYPODIUM (Tournefort) Linnaeus. Gen. PL, p. 322, 1737. 
Pol3rpodium dentatum Font. Potomac FL, p. 105, pi. xxii, f. 4, 5, 1889. 

Potomac formation: Fredericksburg, Yirginia. 
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Polypodium fadyenioide Font. Potomac Fl., p. 104, pi. xvi, f. 4, 5, 
1889. 
Potomac formation : Near Potomac Run, Virginia. 

. POPXJLITES Lesquereux. Am. Journ. Sci., vol. xlvi., p. 93, 1868. 
Populites affinis Lx.= Oissites aflfinis. 

Popnlites cyclophylla (Ueer) Lx. Am. Joarn. Sci., vol. xlvi, p. 93, 
1868; Oret. FL, p. 59, 1874; Fl. Dak. Gr., p. 48, 1891. 

Popalas cyclophylla Heer. Proc. Acad. Nat. Sci., Phila., vol. x, p. 266, 1858. 
Cissites cyclophyllft Lx. Ann. Rept. U. S. G«ol. and Geogr. Siinr. Terr., p. 353, 
1874 [1876]. 
Dakota gronp: New Dim, Minnesota; Lancaster and Decatur, Ne- 
braska; Peace River, Northwest Territory. 
Popnlites elegans Lx. Am. Journ. Sci., vol. xlvi, p. 94, 1868; Geol. 
and Nat. Hist. Surv. Minn, iii, p. 10, pi. A, f. 2; pi. B, f. 1, 1893. 
Dakota group: Decatur, Nebraska; New Ulm, Minnesota. 
Populites fagifolia Lx.= Grewiopsis flabellata. 
Populites flabellata Lx. = Grewiopsis flabellata. 
Popnlites lancastriensis Lx. Cret. Fl., p. 58, pi. vii, f. 1, 1874. 

Populiis lancastriensis Lx. Am. Joarn. Sci., vol. xlvi, p. 93, 1868. 
Dakota group: Lancaster, Nebraska; New Ulm, Minnesota. 
Populites litigiosus (Heer) Lx. Fl. Dak. Gr., p. 46, pi. vii, f. 7- pi. 
viii, f. 5; pi. xlvi, f. 6; pi. xlvii, f. 1, 1891. 

Popnlus litigiosa Heer. Phyll. Crc^t. d. Nebr., p. 13, pi. i, f. 2, 1866. 
Dakota group: Kansas; New Ulm, Minnesota. 
Populites microphyllus Lx. Trans. Am. Phil. Soc., vol. xiii, p. 430, 
pi. xxiii, f. 2, 3, 1869. 
Dakota group : Kansas. 
Populites ovata Lx. = Ampelophyllum ovatum. 

Populites probalsamifera Dn. Trans. Roy. Soc. Canada, vol. xi, sec. 
iv, p. 57, pi. vii, f. 23, 1893 [1894], 
Upper Cretaceous : Port McNeill, Vancouver. 
Populites quadrangularis Lx. = Hamamelites quadrangularis. 
Populites salinae Lx. = Menispermites saliuic. 
Populites salisburiaefolius Lx. = Cissites salisburiicfolius. 
Populites Sternbergu Lx. Fl. Dak. Gr., p. 45, pi. vii, f. 8, 9, 1891. 

Dakota group: Kansas. 
Populites Winchelli Lx. Geol. and Bot. Hist. Surv. Minn., vol. iii^ p. 
12, pi. B, f. 2, 1893. 
Dakota group: New Ulm, Minnesota. 

POPXJLOPHYLLUM Fontaine. Potomac FL, p. 311, 1889. 
Populophyllum crassinenre Font. Potomac Fl., p. 312, pi. clviii, f. 4, 
1881). 
Potomac formation : Deep Bottom, Virginia. 
Populophylluxn hederseforme Font. Potomac FL, p. 311, pi. clxvi, f. 
3, 1889. 
Potomac formation : Virginia. 
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Popnlophyllaxn reniforme Font. Potomac Fl., p. 311, pi. civ, f. 9^ 
clvi, f. 3, 1889. 
Potomac formation: Near Brooke, Virginia. 

POPXTLUS Linnaeus. Syst., ed. i, 1735. 

PopulQS acerifolia Newby. Later Extinct Floras, d. 65, 1868: 111. 
Cret. and Tert. PL, pi. xiii, f. 5-S, 1878. 
Fort Union group: Yellowstone Eiver, Montana. 
Canadian upper Laramie : Canada; Souris River, etc. 
Populus aequalis Schimp. = Populus laevigata. 

Populus amblyrhyncha Ward. Bull. U. S. Geol. Surv., no. 37, p. 20, 
pl.vi,f.l-8; vii, f. 1-3, 1887. 
Fort Union group : Seven-Mile Creek, Montana. 
Poptdus anomala Ward. Bull. U. S. Geol. Surv., ifo. 37, p. i3, pi. viii, 
f. 7, 1887. 
Fort Union group: Buriis's Banch, Montana. 
Populus? apiculata Newb. In MSS. Hollick, Trans. N. Y. Acad. 
Sci., vol. xii, p. 31, pi. iii, f. 2, 1892; Newby., Fl. Amboy Clays, p. 65, 
pi. XV, f. 3, 4, 1895 [1896]. 
Cretaceous : Staten Island. 
Amboy clay: Woodbridge, New Jersey. 
Populus arctica Heer. FLFoss. Arct., vol. i, p. 100, pi. iv,f. 6a, 7; pl.v; 
pi. vi, f. 5, 6; pi. viii, f. 5, 6; pi. xvii, f. 5 f. e.; op. cit., p. 137, pi. xxi, 
f. 14, 15a, 1868; Lx., Ann. Kept. U. S. GeoL and Geogr. Surv. Terr., 
p. 289, 300, 1871 [1872J; Tert. Fl., p. 178, pi. xxiii, f. 1-6, 1878. 

Popnlus decipiens Lx. Ann. Rept., op. cit., p. 385, 1872 [1873] ; Tert. Fl., p. 
179, pi. xxiii, f. 7-11, 1878. " 
From Laramie to Miocene : Abundant. 
Miocene!: Mackenzie River; Great Yalley; Souris River. 
Populus aristolochioides Lx. Bull. U. S. Geol. and Geogr. Surv. 
Terr., vol. i, p. 393, 1875. 
Dakota group: Kansas. 
Populus attenuata Al. Br. Lx. = Populus subrotunda. 
Populus auriculata Ward. Fifteenth Ann. Rept. U.S. Geol. Surv.. p. 
356, pi. iv, f. 4, 1895. 
Potomac formation: Mount Vernon, Virginia. 
Populus balsamifera L. Sp. PI., ed. i, vol. ii, p. 1034, 1753; Dn., Can. 
Nat., vol. ii, p. 422, 1857; op. cit., new ser., vol. iii, p. 72, f. 2-4, 1808; 
Geol. Hist. PL, p. 228, f. 78, 1888; Penhallow, Trans. Roy. Soc. Can- 
ada, 2d ser., vol. ii, sec. iv, p. 64, 72, 1896. 
Pleistocene : Greens Creek and Bessierer's Wharf, Ottawa River. 
Populus balsamoides Gopp. Tert. Fl. v. Schossnitz, p. 23, pi. xv, f. 
5, 6, 1855; Heer, Fl. Foss. Alask., p. 26, pi. ii, f. 3, 1869; Lx., Ann. 
Rept. U. S. Geol. and Geogr. Surv. Terr., p. 299, 1871 [1872]. 
Eocene?: Port Graham and near Litho, Alaska; Yellowstone 

Lake. 
Miocene: Corral Hollow, Calilbrnia. 
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Populus balsamoides esmia (Gopp.) Lx. Gret. and Tert. FL, p. 226, 
pi. xlviA, f. 10, 1883. 

Populus eximia Gupp. Tert. Fl. v. SchoBsnitz, p. 23, 1855. 
Fort Uuion group : Bad Lands, Dakota. 
Populus balsamoides? Gopp., var. latifolia Lx. Gret. and Tert. FL, 
p. 158, pi. xxxi, f. 4, 1883. 

Green River group: Florissant, Golorado. 
Populus Berggreni Heer. Ofversigt. K.Vetenskaps-Akad. Forbandl., 
1871, p. 1183, 1871; Lx., Fl. Dak. Gr., p. 42, pi. viii, f. 2-4, 1891. 
Dakota group: Kansas; New Ulm, Minnesota. 
Populus cordata Newby. Later Extinct Floras, p. 60, 1868; 111. Gret 
and Tert. PL, pi. xiv, f. 6, 1878. 
Fort Union group : Yellowstone River, Montana. 
Populus cordifolia Newby. Later Extinct Floras, p. 18, 1868; Dn., 
Trans. Roy. Soc. Canada, vol. iii, sec. iv, p. 17, 1885 [1886]. 
Dakota group : Nebraska. 
Upper Laramie group : Ganada. 
Populus craspedodroma Ward. Bull. U. S. Geol. Surv., no. 37, p. 
21, pL viii, f. 3, 1887. 
Fort Union group: Clear Greek, Montana. 
Populus cuneata Newby. Later Extinct Floras, p. 64, 1868 ; 111. Gret. 
and Tert. PL, pi. xiv, f. 1-4, 1878. 
Fort Union group: Yellowstone River, Montana; Bad Lands, 
Dakota. 
Populus cyclophylla Heer=Populites cyclophyllus. 
Populus daphnogenoides Ward. Bull. U. S. Geol. Surv.. no. 37, p. 20. 
pL vii, f. 4-6, 1887. 
Fort Union group: Seven-Mile Creek, Montana. 
Eocene!: Similkameen Valley, British Columbia. 
Populus! Debeyana Heer=Juglan8 Debeyana. 
Populus decipiens Lx.= Populus arctica. 

Populus denticulata Heer. FL Foss. Arct., vol. vii, p. 20, pi. Iv, f. 5, 
1883; Lesqiiereux, Proc. U. S. Nat. Mus., voL x, p. 40, 1887. 

: Upper Kanab Valley, Utah. 

Populus elliptica Newby. Later Extinct Floras, ]). 16, 1868. 

Dakota group : Blackbird Hill, Nebraska. 
Populus eotremuloides Kn. Eighteenth Ann. Rept. U. S. Geol. 
Surv., pt. iii, p. 725, pL c, f. 1, 2; ci, f. 1, 2, 1898. 
Payette formation : Marsh, Idaho. 
Populus flabellum Newby. Bost. Joum. Nat. Hist., vol. vii, p. 524, 
18G3. 

: Bellingham Bay, Washington. 

Populus genatrix Newby. Later Extinct Floras, p. 64, 1868; Dn., 
Trans. Roy. Soc, Canada, vol. iii, sec. iv, p. 17, 1885 [1886]. 
Fort Union group: Yellowstone River, Montana. 
Canadian upper Laramie: North Saskatchewan; Souris River, 
Great Valley; Ganada. 
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Populus glandulifera Heer. Fl. Tert. Helv., vol. ii, p. 17, pi. Iviii, f. 
5-11; pi. Ixviii, f. 7 1856; Cret. and Tert. FL, p. 226, pi. xlviA, f. 3, 
4,1883. 
Eocene!: Fort Graham, Alaska. 
Fort Union group: Montana; Bad Lands, Dakota. 
Miocene: John Day Valley, Oregon. 
Poptdns grandidentata Mx. Flor. Bor. Am., vol. ii, p. 243, 1803; 
Penhallow, Bull. Geol. Soc. Am., vol. i, p. 326, 1890. 
Pleistocene: Greens Creek, Ottawa Kiver; Montreal, Canada. 
Populus Grewiopsis Ward. Bull. U. S. Geol. Surv., no. 37, p. 23, 
pi. ix, f. 1, 1887. 
Fort Union group: Seven-Mile Creek, Montana. 
Populus harkeriaua Lx. Fl. Dak. Gr., p. 44, pi. xlvi, f. 4, 1892. 

Dakota group : Fort Harker, Kansas. 
Populus hederoides Ward. Bull. U. S. Geol. Surv., no. 37, p. 22, pi. 
viii, f. 5, 1887. 
Fort Union group: Seven-Mile Creek, Montana. 
Populus Heerii Sap. Ann. d. Sci. Nat., 4th ser., vol. xvii, p. 87, pi. 
vii, f. 3, 1863; Lx.. Cret. and Tert. Fl., p. 157, pi. xxx, f. 1-8; pi. xxxi, 
f. 11, 1883. 
Green River group : Florissant, Colorado. 
Populus Heliadum Ung. Lx., 1873=Populus Ungeri. 
Populus Hookeri Heer. Fl. Foss. Arct., vol. i, p. 137, pi. xxi, f. 16, 
1868; Dn., Trans. Roy. Soc. Canada, vol. vii, sec. iv, p. 71. pi. x, f. 5, 
1889. 
Miocene!: Mackenzie River. 
Populus hyperboxeB. Heer. Fl. Foss. Arct., vol. iii, pt. ii, p. 106, 1873 ; 
Lx., Fl. Dak. Gr., p. 43, pi. iii, f. 9-11; pi. viii, f. 1; pi. xlvii, f. 5. 1892. 
Dakota group : Kansas. 
Populus insequalis Ward. Bull. U. S. Geol. Surv., no. 37, p. 24, pi. ix, 
f. 2, 1887. 
Port Union group: Burns's Ranch, Montana. 
Populus kansaseana Lx. Fl. Dak. Gr., p. 42, pi. xvii, f. 1-7, 1892. 

Dakota group: Kansas. 
Populus E:nightii Kn. Bull. Geol. Soc. Am., vol. viii, p. 142, 1897. 

Laramie group?: Dutton Creek coal, Wyoming. 
Populus laevigata Lx. Am. Journ. Sci., vol. xlv, 2d ser., p. 205, 1868; 
Tert. Fl., p. 175, pi. xxii, f. 9, 1878. 

PopuluB sequalis Sohimp. Pal. V6g., vol. ii, p. 693, 1872. 

Denver group! : Rock Creek, Laramie Plains, Wyoming. 
Populus Lancastrensis Lx. = Populites Lancastrensis. 
Populus latidentata Dn. Trans. Boy. Soc? Canada, vol. iii, sec. iv, p. 
16, 1885 [1886J. 
Belly River series : Medicine Hat. 
Populus latior Al. Br. In Buckl. Geol., p. 512, 1835!} Heer., PL Foss, 
Alask., p. 25, pi. ii, f. 4, 1869. 
Focenef: Port Graham, 
Bull. 152 12 
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Popnlns latior cordifolia Heer. Fl. Tert. Helv., vol. ii, p. 12, pi. Iv, 
1856; Lx., Aim. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 289, 1871 
[1872]. 

Popnlns latior transversa Heer. Lesquereux, Ann. Kept. U. S. Geol. and 
Geogr. Surv. Terr., p. 287, 1871 [1872]. 
Laramie group!: Medicine Bow, Wyoming. 
Populus latior transversa Heer. = Populus latior cordifolia. 
Popnlns latior tmncata Al. Br. In Stizeuberger, Uebers., p. 79,1831 ; 
Lx., Cret and Tert. FL, p. 226, pi. xlvi, f. 14, 1883. 
Fort Union groap: Bad Lands, Dakota. 
Popnlns lencophylla Ung. Gen. et Sp. PL Foss., p. 417, 1850; Heer, 
FL Foss. Alask., p. 26. pi. iii, f. 4, 5, 1869. 
Eocene: Alaska? 
Popnlns Lindgreni Kn. Eighteenth Ann. Bept. IT. S. (reol. Sarv., 
pt. iii, p. 725, pi. c. f. 3, 1898. 
Payette formation : Marsh, Idaho. 
Populus litigiosa Heer = Populites litigiosus. 

Popnlns longior l>n. Trans. Boy. Soc. Oaiiada, vol. i. sec. iv, p. 27, 
1882 [1883]. 
Upper Cretaceous: Nanaimo; Bajnes Sound. 
Popnlns Lence (Bossm.) Ung. Gen. et Sp. PL Foss., p. 417, 1850; 
Heer, Proc. Acad. Nat. Sci. Phila., vol. x, p. 265, 1858. 
Dakota group: Kansas? 
Popnlns lencophylla Ung.- Gen. et. Sp. PL Foss., p. 417, 1850; Lx., 
Ann. Bept. U. S. Geol. and Geogr. Surv. Terr., p. 296, 1871 [1872]. 
[Not afterward recognized by Lesquereux.] 
Laramie group?: Spring Canyon, Montana. 
Popnlns Meedsii Kn. Proc. U. S. Nat. Mus., vol. xvi, p. 34, pi. i, f. 
1. 2, 1893. 
Fort Union group: Glendive?, Montana. 
Populus melanaria Heer. Lx. = Populus melanarioides. 

Popnlns melanarioides Lx. BulL U. S. Geol. and Geogr. Surv. 
Terr., voLi, p. 379, 1875 [1876]; Ann. Bept. U. S. GeoL and Geogr. 
Surv. Terr., p. 302, 1874 [1876]; Tert. FL, p. 174, pL Ixii, f. 5, 1878. 
Populus melanaria Heer Lx. Ann. Kept , op. cit., p. 302, 1874 [1876] ; Tert. 
Fl. p. 173, pi. Ixiv, f. 5, 1878. 
Montana formation : Point of Bocks, Wyoming. 

Popnlns microphylla Newby. Later Extinct Floras, p. 17, 1808. 
Dakota group: Blackbird Hill, Nebraska. 

Popnlns monodon Lx. Trans. Am, Phil. Soc, vol. xiii, p. 413, pi. xv, 

f. 1,2, 1869. 
Eolignitic: Mississippi. 
Populus monodon Lx. [Tert. FL, pL xxiv, f. l,2|=Populu8 mutabilis 

ovalis and Ficus uncata. 
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Populns mntabilis crenata Heer. Fl. Tert. Helv., vol. ii, p. 21, pi. 
Ix, f. 5,8,11, 12a, 1856; Lx., Aun. Kept. U. S. Geol.and Geogr. Sarv. 
Terr., p. 386, 1872 [1873]. [Not afterwards referred to by 
Lesquereux,] 

: Carbon,' Wyoming, 

Populus mntabilis lancifolia Heer. Fl. Tert. Helv., vol. ii, p. 23, pL 
lxi,f. 7,8,10, 1856; Lx., Ann. Rept. U. S. Geo], and Geogr. Surv. 
Terr., p. 296, 1871 [1872]. [Not afterwards recognized by Lesqnereax.] 
Laramie group?: Spring Canyon, Montana. 
Populns mntabilis ovalis Heer. Fl. Tert. Helv., vol. ii, p. 22, pi. i, 
f. 1,2; ii,f. 2 a fe; Ixi, f. 1-3, 6, «; Ixiii, f. 4, 1856; Lx., Tert. Fl., p. 177, 
pi. xxiv, f. 3, 4, 1878. 

Popnlns ovallBf Gopp. Lx., Ann. Rept. U. S. Geo], and Geogr. Surv. Terr., 

p. 292, 1871 [1872]. 
Populns mntabilis repando-creuata Heer. In Lx., Trans. Am. Phil. Soc, vol. 

xiii, p. 413, pi. xviii, f. 4-6, 1869. 
>'icus ovalis Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., j). 313, 

1874 [1876]. 
Populus monodou Lx. Ex. p. Tert. Fl., p. 180, pi. xxiv, f. 2, 1878. 
Livingston beds: Spring Canyon, Montana. 
Denver group: Golden and Plum Creek, Colorado. 
Laramie group : Black Buttes, Wyoming. 
Laramie grou|)?: Evanston, Wyoming. 
Montana formation : Point of Rocks, Wyoming. 
Populus mntabilis repando-crenata Heer=Populu8 mntabilis ovalis. 
Popnlns nebrascensis Newby. Later Extinct Floras, p. 02, 1808. 
Fort Union group: Yellowstone River, Montana. 
Denver group: (lolden, Colorado. 
Populns nebrascensis acnte-dentata Lx. Bull. Mus. Comp. Zool., 
vol. xvi, p. 47, 1888. 
Denver group: G(»lden, Colorado. 

Popnlns nebrascensis grandidentata Lx. Bull. Mus. Comp. Zool., 
vol. xvi, p. 47, 1888. 
Denver group: Golden, Colorado. 

Popnlns nebrascensis longifolia Lx. Bull. Mus. Comp. Zool., vol. 
xvi, p. 48, 1888. 
Denver group : Golden, Colorado. 

Popnlns nebrascensis rotnndata Lx. Bull. Mus. Comp. Zool., vol. 
xvi, p. 47, 1888. 
Denver group: Golden, Colorado. 
Popnlns nervosa Newby. Later Extinct Floras, p. 61, 1868. 

Fort Union group : Yellowstone River, Montana; North Saskatch- 
ewan, Canada. 

Popnlns nervosa elongata Newby. Later Extinct Floras, p. 62, 
1868. 
Fort Union group: Yellowstone River, Montana. 
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PopuluB obtrita Dn. Trans. Roy, Soc. Canada, vol. viii, sec. iv, p. 
82, f. (ill text) 12,1890. 
Miocene?: Similkameen Valley, British Columbia. 
Popnlns occidentalis Kn. Eighteenth Ann. Kept. U. S. Geol. Sarv., 
pt. iii, p. 727, pi. xcix, f. 14, 1898. 
Payette formation : Marsh, Idaho. 
Populus oralis t Gopp. Lx. fl871]=Populus mutabilis ovalis. 
Popnlns ozyphylla Sap. Ann. Sci. Nat. Bot., 5th ser., vol. viii, p. 73, 
1867; Lx., Cret. and Tert. Fl., p. 159, pi. xxxviii, f. 9-11, 1883. 
Green River group : Florissant, Colorado. 
Popnlns oxyrhyncha Ward. Bull: TJ. S. Geol. Surv., no. 37, p. 
21, pi. viii, f. 1, 2, 1887. 
Fort Union group: Seven-Mile Creek, Montana. 
Popnlns polymorpha Newby. Proc. U. S. Nat. Mus., vol. v, p. 506, 
1882 [1883J. 
Miocene!: Bridge Creek, Oregon. 
Popnlns potomacensis Ward. Fifteenth Ann. Rept. U. S. Geol. 
Surv., p. 356, pi. iv, f. 1-3, 1895. 
Potomac formation : Mount Vernon, Virginia. 
Popnlns? problematica Kn. Bull. U. S. Geol. Surv., no. 105, p. 51, 
pi. vi, f. 5, 6, 1893. 

Laramie group: Head of Fir Canyon, near Bozeman, Montana. 
Popnlns protozadachli Dn. Trans. Roy. Soc. Canada, vol. i, sec. iv, 
p. 26, pi. vii, f. 25, 1882 [1883]. 
Upper Cretaceous : Newcastle Island. 
Popnlns rectinervata Dn. Trans. Roy. Soc. Canada, vol. i, sec. iv^ 
p. 27, pi. vii, f. 26, 1882 [1883]. 
Upper Cretaceous: Baynes Sound. 
Popnlns rhomboidea Lx. Am. Journ. Sci., vol. xxvii, 2d ser., p. 360, 
1859. 
Upper Cretaceous : Newcastle Island ; Nanaimo, Vancouver Island. 
Miocene!: Mackenzie River. 
Lignitic Tertiary : Porcupine Creek. 
Popnlns Richardsoni Heer. Fl. Foss. Arct., vol. i, p. 98, i>l. iv, f. 
1-5, vi, f. 7, 8; xv, f. Ic; 1868; Lx., Ann. Rept. U. S. Geol. and Geogr. 
Surv. Terr., p. 411, 1873 [1874]; Tert. FL, p. 177, pi. xxii, f. 10-12, 
1878. 
Green River group : Elko Station, Nevada. 
Canadian upper Laramie : Calgary, Canada. 
Fort Union group: Montana. 
Eocene?: Cbignik Bay, Alaska. 
Miocene: Mackenzie River. 
Popnlns rotnndifolia Newby. Proc. U. S. Nat. Mus., vol. v, p. 506, 
1882 [188i]. 
Fort Union group: Yellowstone River. 
Popnlns Rnsselli Kn. Bull. U. S. Geol. Surv., no. 108, p. 104, 1893. 
Miocene!: Ellensburg, Washington. 
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Populns smilacifolia Newby, Later Extinct Floras, p. 66, 1868. 

Fort Union group: Fort Union, North Dakota. 
Populus speciosa Ward. Bull. U. S. Geol. Surv., no. 37, p. 20, pi. v, 
f. 4-7, 1887. 
Fort Union group : Clear Creek, Montana. 
Popnlns Btygia Heer. Fl. Foss. Arct., vol. iii, apt. ii, p. 107, 1873; Lx. 
Fl. Dak. Gr., p. 44, pi. iii, f. 12, 1892. 
Dakota group : Kansas. 
Populus Bubrotunda Lx. Am. Journ. Sci., vol. xlv, p. 205, 1868. 
Popnlus attenuata Al. Br. Lx., Am. Journ. Sci., vol. xlv, p. 205, 1868. 
Popalus Bubrotundata Lx. Tert. Fl., p. 173, pi. xxiv, f. 6-8, 1878. 

: Carbon and E vanston, Wyoming ; Eock Creek and Laramie 

Plains, Wyoming; Golden, Colorado? 
Populus subrotnndata Lx. = Populus subrotunda. 
Populus tenuinervata Lx. Bull. Mus. Comp. Zool., vol. xvi, p. 48, 1888. 

Denver group : Golden, Colorado. 
Populus trinervis Dn. Trans. Boy. Soc, Canada, vol. i, sec. iv, p. 26, 
1882 [1883]. 

Upper Cretaceous : Xanaimo; Baynes Sound. 
Populus Ungeri Lx. Tert. Fl., p. 175, pi. xxiv, f, 5, 1878. 

Populus HeliadumlJng. Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., 
• p. 397, 1873 [1874]. 
Denver group : Golden, Colorado. 
Populus Whitei Ward. Bull. U. S. Geol. Surv., no. 37, p. 22, pi. viii, 
f. 4, 1887. 
Fort Union group : Burns's Eancb, Montana. 
Populus Zaddachi Heer. Fl. Tert. Helv., vol. iii, p. 307, 1859; Lx., 
Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 292, 1871 [1872]; 
Cret. and Tert. Fl., p. 158, pi. xxxi, f. 8, 1883. 
Eocene?: Port Graham, Alaska. 
Miocene: Chalk Bluffs, California. 
Green River group : Florissant, Colorado. 
Fort Union group: Montana and Dakota. 
Populus sp., Dn. Geol, Surv. Canada, Rept. of Progress for 1872-73. 
Appen. I, p. 68, 1873. 
Cretaceous : Vancouver Island, British Columbia. 
Populus sp. [Wood], Dn. Rept. on Geol. and Res. near 49th Parallel, 
Appen. A, p. 331, 1875. 
Lignitic tertiary : Forty-ninth parallel. 
Populus sp., Dn. Trans. Roy. Soc. Canada, vol. v, sec. iv, p. 33, 1887. 
[Wood.] 
Fort Pierre series : Head of Swift Current. 
Populus sp., Dn. Trans. Roy. Soc. Canada, vol. i, sec. iv, p. 27, 1882 
[1883]. 
Upper Cretaceous; Baynes Sound. 
Populus sp., Kn. Bull. U. S. Geol. Surv., no. 105, p. 50, pi. vi, f. 7-9, 
1893. 
Laiamie group: Head of Bear Canyon, near Bozeman, Montiina. 
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PORANA Burm. f. Fl. Ired., p. 51, 1768. 

Porana Bendirei (Ward) Lx. Proc. U. S. Nat. Mas., vol. xi, p. 16 pi. 
viii, f. 4, 1888. 

Marsilea Bendirei Ward. Fifth Ann. Kept. U. S. Geol. Surv., p. 446, 1883-84 
[1885]. 
Miocene: John Day Valley, OregoD. 
Porana Speirii Lx. Cret. and Tert. Fl.,p. 172, pi. xxviii, f. 15, 1883. 

Green Biver groap: Florissant, Oolorado. 
Porana tennis Lx. Gret. and Tert. Fl., p. 173, 1883. 

Green River group: Florissant, Colorado. 
Porana sp., Lx. Proc. XT. S. Nat. Mas., vol. xi, p. 13, 1888. 
Eolignitic: Wickliffe, Kentacky. 

POTAMOGhETON (Toarnefort) Linnaeus. Syst. ed., i, 1735. 
Potamogeton genicnlatus Al. Br. Neues Jahrb. 1845, p. 168, 1845; 
Lx., Cret. and Tert Fl., p. 142, 1883. 
Green Biver group: Florissant, Colorado. 
Potamogeton pectinatnB L. Sp. PL, p. 127, 1753^ Penballow. Trans. 
Boy. Soc., Canada, 2d ser., vol. ii, sec. iv, p. 06, 72, 1896. 
Pleistocene: Besserer's Wharf, Ottawa Biver. 
Potamogeton perfoliatns L. Sp. PL, p. 126, 1753; Dn., Can. Nat., 
vol. iii, new ser., p. 72, 1868; Geol. Hist. PL, p. 229, 1888; Penhallow, 
Trans. Boy. Soc. Canada, 2d ser., vol. ii, sec. iv, p. 65 j 72, 189(5. 
Pleistocene: Besserer's Wharf and Greens Creek, Ottawa IJiver 
Canada. 
Potamogeton pusillnfi L. Sp. PL, p. 127, 1753; Dn., Can. Nat., vol. 
iii, new ser., p. 73, 186S; Geol. Hist. PL, p. 229, 1888; Penhallow, 
Trans. Boy. Soc. Canada, 2d ser., vol. ii, sec. iv, p. 65, 72, 1896. 
Pleistocene: Besserer's Wharf and Greens Creek, Ottawa River, 
Canada. 
Potamogeton rutilans Wolfg. Penhallow = Potamogeton rutilus. 
Potamogeton mtilus Wolfg. 

Potamogeton ratilansf Wolfg. Penhallow, Bull. Geol. Soc. Am., vol. i, p. 327, 
1890; Trans. Roy. Soc. Canada, 2d ser., vol. ii, sec. iv, p. 65, 72, 1896. 
Pleistocene: Besserer's Wharf and Greens Creek, Ottawa Biver. 
Potamogeton Robbinsii Oakes. Hovey's Mag., vol. vii, p. 180, 1841 ; 
Kn., Am. GeoL, vol. xviii, p. 371, 1896. 
•Glacial: Morgan town. West Virginia. 
Potamogeton? verticillatns Lx. Cret. and Tert. FL, p. 142, ])L xxiii, 
f. 5, 6, 1883. 
Green Biver group: Florissant, Colorado. 

POTENTILLA Linnaeus. Syst., ed. i, 1735. 

Potentilla anserina L. Penhallow, Bull. Geol. Soc. Am., vol. i, p. 330, 
1890; Trans. Boy. Soc. Canada, 2d ser., vol. ii, seciv, p. OG, 73, 1896. 

Potentilla nor>'egica L. Dn., Can. Kat., voL ii, p. 422, 1857. 

Potentilla canadensis L. Dn., loc. cit., new ser., vol. iii, p. 71, 1868. 

Potentilla simplex! Michx. Dn., Geol. Mist. PL, p. 228, 1888.. 

Pleistocene: Greens Creek and Besserer's Wharf, Ottawa River^ 
Canada. 
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Potentilla canadensis L.=Potentilla anserina. 
Potentilla norvegica L.=Potentilla anserina. 
Potentilla simplex? Mx.= Potentilla anserina. 

PREISSITES Knowlton. Bull. Torr. Bot. Club, vol. xxi, p. 458, 1894. 
Preissites Wardii Kn. Ball. Torr. Bot. Club, vol. xxi, no. 10, p. 458, 
pi. ccxix, 1894. 

Fort Union group: Burns's Banch, 30 miles below Glendive, Mon- 
tana. 
Prinos integrifolia Ell. Lx.= Ilex integrifolia. 

PROTE^BPHTLLUM Fontaine. Potomac Fl., p. 281, 1889. 
Protesephyllmn dentatnm Font. Potomac Fl., p. 2S6j pi. clvi, f. 7^ 
clxxii, f. 1, 4; clxxiii, f. 12, 14, 1889. 

Potomac formation : Baltimore, Maryland. 
Protesephylluxn ellipticuxii Font. Potomac Fl., p. 285, pi. cxlii, f. 1, 
2, 1889. 
Potomac formation : Fredericksburg, Virginia. 
Protesephyllum oblongifolimn Font. Potomac Fl., p. 284, pi. cxxxix, 
f.5; cxl, f. 1, 2, 1889. 
Potomac formation : Fredericksburg, Virginia. 

Protesephyllum orbicnlare Font. Potomac FL, p. 283, pi. cxxxix, 
f. 4, 1889. 
Potomac formation : Fredericksburg, Virginia. 
Proteaephyllmn ovatnm Font. Potomac Fl., p. 285, pi. cxli, f. 1. 1889. 

Potomac formation : Fredericksburg, Virginia. 
Protesephylluxn reniforme Font. Potomac Fl., p. 282, pi. cxxxix, 
f. 3; clvi, f. 4; clx, f. 1, 2, 1889. 
Potomac formation: Fredericksburg, near Dutch Gap Canal, 
Virginia. 
Protesephylluxn tenninerve Font. Potomac Fl., p. 286, pi. cl, f. 13; 
clvi, f. 2, 1889. 
Potomac formation : Near Dutch Gap Canal, near Potomac Eun, 
Virginia. 
Protesephylluxn sp., Font. Potomac FL, p. 284, pi. cxxxix, f. 2, 1889. 
Potomac formation : Near Dutch Gap Canal, Virginia. 

PROTEOIDES Heer. Phyll. Cr6t. d. Nebr., p. 17, 1866. 
Proteoides acuta Heer. Phyll. Cr^t. d. Nebr., p. 17. pi. iv, f. 7, 8, 1860; 
Lx., Trans Am. Phil. Soc, vol. xlii, p. 431, pi. xxiii, f. 5-7, 1869. 
Dakota group : Kansas and Nebraska. 
Proteoides daphnogenoides Heer. Phyll. Cr^t. d. Nebr., p. 17, pi. iv, 
f. 9, 10, 1866; Newby., Fl. Amboy Clays, p. 72, pi. xvii, f. 8, 9; xxxii, f. 
11, 13, 14; xxxiii, f. 3; xli, f. 15, 1895 [1896]. 
Dakota group : Decatur, Nebraska. 

Amboy clay: New Jersey; 'Btaten Island; Sea Oliff, Long Island. 
Mill Creek series: Mill Creek. 



l84 CATALOGUE OP THE CRETACEOUS AND (bull. 152. 

Proteoides grevilleaeformis Heer. Phyll. Or^t. d. Nebr., p. 17, pi. iv, 
f. 11, 1866; Lx., Trans. Am. Phil. Soc, vol. xiii, p. 432, pi. xxiii, f. 8, 
1869. 
Dakota group: Decatur, Nebraska; Kansas. 
Proteoides lancifolius Heer. Neue Denkschr. Schweiz. Oesel., vol. 
xxiv, p. 12, pi. iii, f. 5, 6, 1871; Lx., Cret. and Tert Fl., p. 50, 1883; 
Fl. Dak. Gr., p. 90, pi. xv, f. 5; 1, f. 8, 1892. 
Dakota group : Fort Barker, Kansas. 
Proteoides longus Heer = Myrica longa. 

Proteoides m^jor Dn., Trans. Eoy. Soc. Canada, vol. xi, sec. iv, p. 61, 
pl.xii,f.54,1893[18941. 
Upper Cretaceous: Wellington mine, Vanccmver Island. 
Proteoides Neillii Dn. Trans. Eoy. Soc. Canada, vol. xi, sec. iv, p. 61, 
pi. xii,f. 63, 1893 11894]. 
Upper Cretaceous: Port McNeill, Vancouver Island. 
Proteoides sp., Lx. Bept. on Clays in N. J., p. 29, 1878. 

Amboy clay : Sayreville, New Jersey. 
Proteoides sp., Dn. Trans. Roy. Soc. Canada, vol. xi, sec. iv, p. 61, pi. 
xiii, f. 55, 1893 [1894]. 
Upper Cretaceous: Wellington mine, Vancouver Island. 

PROTOFICnS Saporta. Fl. Foss. Travert. d. Sezanne: Mem. Soc. 

Geol. d. Fr., 2d ser., vol. vii, p. 67, 1868. 
Protoficus ineqnalis Newby. Proc. U. S. Nat. Mus., vol. v, p. 512, 
1882 [1883]. 
Tertiary : Tongue River, Wyoming. 
Protoficus Zeilleri Lx. Bull. Mus. Comp. Zool., vol. xvi, p. 50, 1888. 
Denver group : Golden, Colorado. 

PROTOPHYLLIJM Lesquereux. Cret. FL, p. 100, 1874. 
Protophyllmn boreale Dn. Trans. Roy. Soc. Canada, vol. i, sec. iv, 
p. 23, pi. iv, f. 13, 1882 [1883J. 

: Peace River, Northwest Territory. 

Protophyllnm crassnm Lx. Fl. Dak. Gr., ]). 193, pi. Ixv, f. 4, 1892. 

Dakota group: Kansas. 
Protophyllum credneroides Lx. Ann. Rept. U. S. Geol. and Geogr. 
Surv.Terr., p. 363, pi. iii, f. 1; pi. viii, f. 4, 1874 [1876]; Cret. and 
Tert. Fl., p. 90, pi. ii, f. 1-3, 1883; Fl. Dak. Gr., p. 194, pi. xxxvi, f. 11 ; 
pi. xliii, f. 4, 5, 1892. 
Dakota group: Kansas; New Ulm, Minnesota. 
Protophyllnm crenatum Kn. in Lx. Fl. Dak. Gr., p. 190, pL Ixv, t 
7, 1892. 
Dakota group : Kansas. 
Protophyllmn denticniatnm Lx. Fl. Dak. Gr., p. 193, pi. xxxvi, f. 9, 
1892. 
Dakota group : Kansas. 
Protophyllnm dimorphnm Lx. Fl. Dak. Gr., p. 190, pi. xli, f. 1, 1892. 
Dakota group : Kansas. 
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Protophyllum Haydenii Lx. Cret. Fl., p. 106, pi. xvii, f. 3, 1874; 
Fl. Dak. Gr., p. 192, pi. xliii, f. 1; pi. xliv, f. 1, 2, 1892. 

Pterospermites Haydeuii Lx. Ann. Rept. U. S. Geol. and Geogr. Snrv. Terr., 
p. 302, 1871 [1872]. 

Dakota group : Kansas. 
Protophyllum intergerrixnum Lx. Fl. Dak. Gr., p. 192, pi. xliii, f. 3, 
1892; Geol. and Nat. Hist. Surv. Minn., p. 21, pL B, f. 10, 11, 1893. 
Dakota group: Maukato, Miuuesota. 
Protophyllum Leconteannm Lx, Cret. FL, p. 103, pi. xvii, f. 4; pi. 
xxvi, f. 1, 1874; Fl. Dak. Gr., p. 187, pL xl, f. 1, 1892. 

Credneria Leconteana Lx. Am. Joarn. Sci., voL xlvi, p. 98, 1868. 
Dakota group: Brookville, Kansas; Peace River, Northwest Ter- 
ritory. 
Protophyllum minus Lx. Cret. Fl., p. 104, pi. xix, f. 2; pi. xxvii, 
f. 1, 1874. 
Dakota froup : Kansas. 
Protophyllum? Mudgii (Lx.). 

Qaercus Mudgii Lx. Ann. Rept. U. S. Geol. and Geo»?r. Surv. Terr., p. 302, 

1871 [1872J. 
Protophyllnm Mugdii Lx. Cret. Fl., p. 106, pi. xviii, f. 3, 1874. 

Dakota group : Kansas. 
Protophyllum multinerve Lx. Cret. Fl., p. 105, pi. xviii, f. 1, 1874; 
Fl. Dak. Gr., p. 191, pi. xliii, f. 2; Ixv, f. 1, 1892. 

Pterospermites multinervls Lx. Ann. Rept. U. 8. Geol. and Geogr. Surv. 
Terr., p. 302, 1871 [1872]. 
Dakota group: Southern Kansas. 
Protophyllum nanaimo Dn. Trans. Eoy. Soc. Canada, vol. i, nee. 
iv, p. 28, pi. viii, f. 35, 1882 [1883]. 

Upper Cretaceous : Nanaimo; Baynes Sound. 
Protophyllum nebrascense Lx. Cret. FL, p. 103, pi. xxvii, f. 3, 1874. 
Dakota group; Decatur, Nebraska. 

Protophyllum obovatum Newby. Fl. Amboy Clays, p. 128, pi. xxxviii, 
f. 4, 1895 [1896.] 
Amboy clay: Woodbridge, New Jersey. 

Protophyllum praestans Lx. FL Dak. Gr., p. 188, pi. xli, f. 2, 3; pi. 
xlii, f. 3, 4, 1892. 
Dakota group: Kansas. 

Protophyllum pseudospermoides Lx. Fl. Dak. Gr., p. 194, pL lix, 
f. 2, 1892. 
Dakota group : Kansas. 

Protophyllum pterospermifolium Lx. Fl. Dak. Gr., p. 195, pi. lix^f. 
1, 1892. 
Dakota group: Kansas. 
Protophyllum quadratum Lx. Cret. Fl., p. 104, pi. xix, f. 1, 1874. 

Pterospermites qnadratns Lx. Ann. Kept. U. S. Geol. and Googr. Surv. Terr., 
p.301, 1871 [1872]. 
Dakota group: South of Fort Harker, Kansas. 
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Protophyllum quercifonue Hollick. Bull. Torr. Bot. Club, vol. xxii, 
p. 227, pi. ccxxxvii, f. 1, 1895. 
Dakota group : Fort Harker, Kansas. 
Protophyllum rugosum Lx. Cret. FL, p. 105, pi. xvii, f. 1, 2; pi. xix, 
f. 3, 1874. 

PteroBpermiteH nigostis Lx. Ann. Rept. U. S. GeoL ami Geogr. Surv. Terr., p. 
426, 1872 [1873]. 
Dakota group: South of Fort Harker, Kansas; Coal Brook, North- 
west Territory. 
Protophyllmn Stembergii Lx. Cret. Fl., p. 101, pi. xvi ; pi. xviii, f. 2, 
1874; Fl. Dak. Or., p. 189, pi. xlii, f. 1, 1892. 

Pterospenu ites Stem ber^^ii Lx. Ann. Rept. U. 8. Geol. and Geogr. Surv. Terr., 
p. 425, 1872 [1873J. 

Dakota group: Fort Harker, Kansas. 
Protophyllum? trilobatum Lx. Bull. U. S. Geol. and Geogr. Surv. 
Terr., vol. i, p. 397, 1875 [1876|. [Apparently not afterward recog- 
nized. 
Dakota group : Kansas. 
Protophyllum undulatum Lx. Fl. Dak. Gr., p. 189, pi. xlii, f. 2, 1892. 

Dakota group: Kansas. 
Protophyllum sp., Dn. Trans. L'oy. Soc. Cana<la, voL xi, sec. iv, p. 
63, pi. xi, f. 40, 47, 1893 [1894]. 

Upper Cretaceous: Port McNeill, Vancouver Island ; Nanaimo. 
PRUNUS (Tournefort.) Linnti^us. Syst., ed. i, 1735. 

Prunus? acutifolia New by. Fl. Amboy Clays, p. 90, pi. xiv, f. 1, 1895 
[1896. 1 
Amboy clay: Wood bridge, New Jersey. 
Prunus (Amygdalus) antecedens Lx. Fl. Dak. Gr.. p. 144, pi. Iv, f. 
4, 1892. 
Dakota group: Kansas. 
Prunus caroHniana (Mill.) Ait. Hort. Kew., ed. i, vol. ii, p. 163, 1789. 

Pmnus*-caroliniana Miclix. Lcsiniereux, Am. Jouru. Sci., vol. xxvii, p. 363, 
1859; GeoL Tenn., p. 427, pL K, f. 6, 1869. 
Pleistocene?: Somerville, Fayette County, Tennessee. 
Prunus cretacea Lx. Am. Journ. Sci., vol. xlvi, p. 102, 1868. 

Dakota group: Lancaster County, Nebrjiska. 
Prunus dakotensis Lx. Cret. and Tert. Fl., p. 237, pi. xlvi A, f. 8, 
1883. 
Fort Union group: Bad Lands, Dakota. 
Prunus Parlatorii (Heer) Lx. = Andromeda Parlatorii. 
Prunus variabilis Newby. Proc. U. S. Nat. Mus., vol. v, p. 509, 1882 
[1883 1. 
Eocene?: Cook Inlet, Alaska. 

PSILOTITES Goldenberg. Fl. Sarajpontana Foss., heft i, p. 13, 1865. 
Psilotites inermis (Xewby.) Schimp. Pal. Y^g., vol. iii, p. 547, 1874. 
Psilotum inerme N<3wby. Later Extinct Floras, p. 38, 1868. 
Fort Union group: Fort Union. 
Psilotum inerme Newby. = Psilotites inermis. 
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PTENOSTROBUS Lesquereux. Cret. Fl., p. 114, 1874. 
Ptenostrobns nebrascensis Lx. Gret. Fl., p. 114, pi. xxiv, f. 1, 1874. 
Dakota group: Winnebago Village, Missouri River. 

PTERIS Linnaeus. Gen. PI , p. 322, 1737. 
Pteris affinis Lx. = Osmnnda affinis = Aspleniam sabsiniplex. 
Pteris anceps Lx. = Osinunda affinis = Asplenium subsimplex. 
Pteris dakotensis Lx. Fl. Dak. Gr., p. 24, pi. i, f. 2, 3, 1892. 
Dakota group: Kansas. 

Pteris elegans Newby. Proc. U. S. Nat. Mus., vol. v, p. 503, 1882 
[1883]. 
Miocene t: Currant Creek, Oregon. 
Pteris erosa Lx. = Asplenium erosum. 

Pteris (Oleandra) glossopteroides Dn. Trans. Eoy. Soc. Canada, 
vol. i., sec. iv, p. 24, pi. iv, f. 16, 1882 [18S3]. 
Upper Cretaceous: Protection Island. 
Pteris Gardueri Lx.=:Gymnogramma Gardneri. 
Pteris pinnfBformis Heer, Lx.=Pteris pseudopinnaeformls. 
Pteris psendopinnseformis Lx. Tert. Fl., p. 52, pi. iv, f. 3, 4, 1878. 

Pteris pinna^formis Heer. Lesquereux, Ann. Rept. U. S. Geol. and Geor. Surv. 
Terr., p. 384, 1870 [1771] ; ibid , p. 283, 1871 [1872J. 
Denver group: Golden, Colorado. 

Pteris Rnssellii Newby. Proc. U. S. Nat. Mus., vol. v, p. 503, 1882 
[1883], 
Laramie group : Vermejo Canyon, New Mexico. 
Pteris Sitkensis Heer. Fl. Foss. Alask., p. 21, pi. i, f. 7a, 18G9. 

Eocene?: Near Sitka, Alaska; Mackenzie Itiver. 
Pteris subsimplex Lx.= Asplenium subsimplex. 
Pteris undulata Lx.=Aspleniun) subsimplex. 

PTEROCARTA Kunth. Ann. Sci. Nat., 1st ser., vol. ii, p. 345, 1824. 
Pterocar3ra americana Lx. Ann. Bept. (J. S. Geol. and Georg. Surv. 
Terr., p. 417, 1873 [1874|; Tert FL, p. 290, pi. Iviii, f. 3, 1878. 

Green River group: Middle Park, Colorado. 
Pterocarya retusa Lx. Ball. Mus. Comp. Zool., vol. xvi, x). 56, 1888. 

Denver group : Golden, Colorado. 

PTEROPHYLLUM Brongniarf. Prodr. Hist. Veg. Foss., p. 95, 1828. 
Pterophyllumt Haydenii Lx. = Podozamites Haydenii. 
Pterophyllnxn califomicuxn Font, in Diller and Stanton. Bull. Geol. 
Soc- Am., vol. V, p. 450, 1894. Nomen nudum. 
Knoxville beds: Tehama County, California. 

PTEROSPERMITES Heer. Fl. Tert. Helv., vol. iii, p. 36, 1859. 
Pterospennites cordatus Ward. Bull. U. S. Geol. Surv., no. 37, p. 
93, pi. xli, f. 4, 1889. 
Fort Union group: Seven-Mile Creek, Montana. 
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Pterospermites cupanioides (Newby.) Kn. Proc. U. S. >^at. Miis., 
vol. xvi, p. 35, pi. ii, f. 1, 1893. 

Phyllites cupanioides Newby. Later Extinct Floras, p. 74, 1868. 
Pterospermites Whitei Ward. Bull. U. S. Geol. Surv., no. 37, p. 94, vol. xvi, f. 
5, 6, 1887. 
Fort Union group : Glendive ? Montana, 
Pterospermites dentatus Heer. Fl. Foss. Arct., vol. i, p. 138, pi. 
xxi, f. 15ft; xxiii, f. 6, 7, 1868; Lesquereiix, Proc. U. S. Nat. Mus., 
vol. X, p. 45, 1887. 
Miocene!: Mackenzie River; Ui)per Kanab Valley, Utah. 

Pterospermites grandidentatus Lx. Ball. Mas. Gomp. Zool., vol. 
xvi, p. 63, 1888. 
Denver group: Golden, Golorado. 
Pterospermites Ilaydenii Lx.= Protophyllum Haydenii. 
Pterospermites longeacuminatus Lx. Fl. Dak. Gr., p. 186, pi. Hx, 
f. 3, 1892. 
Dakota group : Kansas. 
Pterospermites modestus Lx. Fl. Dak. Gr., p. 186, pi. Iviii, f. 5, 
1892. 
Dakota group : Kansas. 
Pterospermites minor Ward. Bull. U. S. Geol. Surv., no. 37, p. 95, 
pi. xlii, f. 1-3, 1887. 
Fort Union group: Burns's Kanch, Montana. 
Pterospermites multinervis Lx. = Protophyllum multi nerve. 
Pterospermites quadratus Lx. = Protophyllum quadratum. 
Pterospermites rugosus Lx.-^ Protophyllum rugosura. 
Pterospermites spectabilis Heer. Fl. Foss. Arct., vol. ii, abt. iv, 
p. 480, pL xliii, f.lSft; liii, f. 1-4, 1869; Lx., Proc. U. S. Nat. Mus., 
vol. xi, p. 27, 1888. 

Miocene: Spanish Peak, Galifornia. 
Pterospermites Sternbergii Lx. = Protophyllum Sternbergii. 
Pterospermites Whitei Ward = Pterospermites cupanioides. 
Pterospermites sp. Lx. Bull. Mus. Comp. ZooL, vol. xvi, p. 53, 
1888. 
Denver grouj): Golden, Colorado. 
Pterospermites sp. Kn. Bull. Geol. Soc. Am., vol, viii, p. 154, 1897. 

Montana formation : Point of Rocks, Wyoming. 
Pterospermites sp. Kn. Bull. Geol. Soc. Am., vol. viii, p. 154, 1897. 
Montana formation: Point of Rocks, Wyoming. 

PYRUS (Tournefort) Linnaius. Syst., ed. i, 1735. 
Pyrus cretacea Newby. Later Extinct Floras, p. 12, 1868. 
Dakota group : Kansas. 

QI7ERCINII7M Unger in Endlicher. Gen. PI., suppl. ii, p. 101. 
Qnercinium Knoi^ltoni Felix. Zeitschr. d. Deutschen Geolog. Gesell. 
Jahr. 1896, p. 250, pi. vi, f. 2, 1896. 
Miocene: Amethyst Mountain, Yellowstone National Park. 
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QUERCOPEnrLLITM Fontaine. Potomac Fl., p. 307, 1889. 
Quercophyllum grossedentatum Font. Potomac Fl., p. 307, pi. clvi, 
f. 9, 1889. 
Potomac formation: Near Brooke, Virginia. 
Quercophyllum tenuinerve Font. Potomac Fl., p. 308, pi, cxlix, f. 0, 7, 
1889. 
Potomac formation : Fredericksburg, Virginia. 

QUERCnS (Tournefort) Liniueus. Syst., ed. i, 1735. 
Quercus acrodon Lx.= Quercus Lesquereuxiaua. 
Quercus semulans Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., 
p. 288, 1871 [1872J. 

Eocene?: Washakie Station, Wyoming. 
Quercus alnoides Lx. Fl. Dak, Gr., p. 54, pi. vii, f. 3, 1892. 

Dakota group : Kansas. 
Quercus anceps Lx.= Diospyros ambigua. 

Quercus angustiloba Al. Br. in Ludwig. Paljeontogr., vol. viii, p. 
103, pL xxxvi, f. 3, 1861; Lx., Ann. Rept. U. S. Geol. and Geogr. Surv. 
Terr., p. 378, 1872 [1873]; Tert. FL, p. 161, pi. xxi, f. 4, 5, 1878. 

Laramie group : Golden, Colorado. 

Eoligniticl: Cross Lake, Louisiana? 
Quercus antiqua Newby. Later Extinct Floras, p. 26, 1868. 

Dakota group! : Banks of Rio Dolores, Utah. 
Quercus aquamara (Ward) n. comb. 

Hedera aquamara Ward. Bull. U. S. Geol. Surv., no. 37, p. 59, pi. xxvi, f. 7, 
1887. 
Laramie group: Black Buttes, Wyoming. 
Quercus attenuatat Gopp. Lx.= Quercus viburni folia. 
Quercus banksiaefolia Newby. Bost. Journ. Nat. Hist., vol. vii, p. 
622, 1863. 

: Bellingham Bay, Washington. 

Quercus benzoin? Lx.= Persea Leconteana. 

Quercus bicomis Ward. Bull. U. S. Geol Surv., no. 37, p. 24, pi. ix, 
f. 3, 1887. 
Fort Union group: Seven-Mile Creek, Montana. 
Quercus Boi^euiana Lx. Mem. Mus. Comp. Zool., vol. vi, no. 2, p. 6, 
pi. ii, f. 5, 6, 1878. 
Miocene: California. 
Quercus Breweri Lx. = Quercus consimilis (f. 5-8) and Q. pauciden- 

tata (f. 9). 
Quercus carbonensis Ward. Bull. U. S. Geol. Surv., no. 37, p. 25, 
pi. ix, f. 6, 1887. 

Dryophynum basidentatum Ward. Op. cit., p. 27, pi. xi, f. 2, 1887. 
Laramie?: Carbon, Wyoming. 
Quercus castaneopsis Lx. Cret. and Tert. Fl., p. 155, pi. xxviii, f. 10, 
1883. 
Green River group: Uinta County, formerly but incorrectly called 
Randolph County, Wyoming. 
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Qnercus castanoides Newby. Proc. U. S. Nat. Mas., vol. v, p. 506, 
1882 [1883]. 
Eocene: Green liiver, Wyoming. 
Quercns castanopsis Newby. Proc IT. S. Nat. Mas., vol. v, p. 505, 
1882 [1883]. 
Fort Union group : Yellowstone River. 
QuercuB celastrifolia Lx. Ball. Mas. Oomp. Zo<)l., vol. xvi, p. 46, 1888. 

Denver groap : Golden, Colorado. 
Quercns chaxnissonis Heer. Ofversigt k. Vetensk-Akad. Forhaud- 
lingar 1868, p. 64, 1868; Fl. Foss. Alask., p. 33, pi. vi, f. 7, 8, 1869. 
Eocene!: Port Grabam, Alaska. 
Quercus ckloropbylla Ung. = Quercas? cbloroi)bylloide8. 
Qnercus? chlorophylloides nom. nov. 

Quercus chlorophylla Ung. Chlor. Prot., p. Ill, pi. xxxi, f. 1, 18 — ; Lx., 
Am. Jourii. Sci., vol. xlv, p. 206, 1868; Trans. Am. Phil. Soc, vol. xiii, p. 
416, pi. xvii, f. 5-7, 1869; Tert. FL, p. 151, pi. xxi, f. 3, 1878. 
Eolignitic: Mississippi. 
Denver group: [Locality not mentioned.] 

Laramie group: Marshall and Erie, Colorado; Fisbers Peak, New 
Mexico. 

[Note. — After looking np the original of the ^aropean form, as well as 
many other figures, I am convinced that our leaf is not the same. Our leaf is 
ovate ; the European are more nearly obovate. There is aLso some doubt as to 
our leaf belonging to Quercus. In absence of more definite information I have 
changed the name but retained it under Qnercus. — F. H. K.] 
Qnercus chrysolepis Leib. forma montana Lx. Proc. XT. S. Nat. 
Mus., vol. X, p. 38, 1887. 
Miocene : Placer County, California. 
Qnercus cineroides Lx. Tert. FL, p. 152, pi. xxi, f. 6, 1878. 

1: Location and formation unknown. 

Qnercus Clebnmi Lx. Ann. Kept. IJ. S. Geol. and Geogr. Surv. Terr., 
p. 399, 1873 [1874]; Tert. FL, p. 154, pi. xx, f. 2, 1878. [Of doubtftd 
validity.] 
Laramie group: Black Buttes, Wyoming. 
Qnercus coloradensis Lx. Bull. Mus. Comp. ZooL, vol. xvi, p. 46, 
1888. 
Denver group: Golden, Colorado. 
Quercus competens Lx. Bull. U. S. Geol. and Geogr. Surv. Terr., 
vol. i, p. 370, 1875 [1876]. [Apparently not afterwards referred to by 
author.] 
Montana formation ? : Point of Rocks, Wyoming. 
Qnercus consimilis Newby. Proc. U. S. Nat. Mus., vol. v, j). 505, 
1882 [1883]. 

Quercus Breweri Lx. Cret. and Tert. FL, p. 246, pi. llv, f. 5-8 [not f. 9J, 
1883. 

Miocene: Bridge Creek and John Day Valley, Oregon. 
Quercns conveza Lx. Mem. Mus. Comp. Zool., vol. vi, no. 2, p. 4, pL 
i, f. 13-17, 1878; Cret. and Tert. FL, p. 265, pi. xlvB, f. 6, 6, 1883. 
Miocene: Table Mountain, California. 
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Qnercns coriacea New by. Bost. Journ. Nat. Hist., vol. vii, p. 521, 
1863. 

: Bellingham Bay, Washingtou. 

Qnercus! crassinervi(s)a? Gopp. Zeitschr. Dentsch. Geol. Ges., vol. 
iv, p. 491, 1852; Lesquereux, Am. Journ. Sci., vol. xxvii, p. 304, 1859; 
Geol. Tenn., p. 427, pi. K, f. 1, 1869. 
Pleistocene?: Somerville, Fayette County, Tennessee. 
Qiircns Crossii Lx. Proc. U. S. Nat. Mus., vol. x, p. 39, pi. ii, f. 5, 6, 
1887. 
Denver group: Silver Cliff, Colorado. 
Qnercus cuneata Newby. Later Extinct Floras, p. 25, 1808. 

Dakota group: Blackbird Hill, Nebraska. 
Qnercus dakotensis Lx. Cret. and Tert.FJ., p. 39, 1883; Fl. Dak. 
Gr., p. 56, pi. vii, f. 4, 1892. 
Dakota group : Kansas. 
Qnercus Dallii Lx. Proc. U. S. Nat. Mus., vol. v, i>. 446, j)!. viii, f. 
2-^, 1882 [1883]. 
Eocene!: Cook Inlet, Alaska. 

Eocene! : North Fork Similkameen Kiver, British Columbia. 
Qnercus Dawsoni nom. nov. 

Quercns platauia Heer. Dawson, Trans. Roy. Soc. ('anada, vol. vii, sec. iv, 
p. 72, pi. xi, 1889. [Not Q. platania Heer. ] 
Fort Union group: Near Calgary, and Bow Kiver, ('anada. 

Quercns Dentoni Lx. Cret. and Tert. Fl., p. :i24, pi. xlviii, f. 1, 11, 
1883. 
Fort Union group : Bad Lands, Dakota. 
Montana formation!: Point of liocks, Wyoniin*?? 
Quercns distincta Lx. Mem. Mus. Comp. Zool., vol. vi, no. 2, p. 6, 
pi. ii, f. 7-9, 1878. 

Querous voyana Lx. Op. oit., p. 8, pi. ii, f. 12, 1878. 
Miocene: Chalk Blufl's, California. 

Qnercus do^ensis Pilar. Fl. Foss. Susedana, p. 37, pi. vii, f. 14, 18.S3, 
Ward, Bull. U. S. Geol. Surv., no. 37, p. 25, pi. ix, f. 4, 5, 1887. 
Rhus paeudo-Meriani Lx. Tert. Fl., p. 293, pi. Iviii, f. 11, 1878. 

Laramie group: Black Butfes and Hodges Pass, Wyoming. 
Qnercus drymeja Ung. Chlor. Prot., p. 113, pi. xxxii, f. 1-4, 1847; 
Lx., Tert. FL, p. 157, pi. xix, f. 14, 1878; Oret. and Tert. FL, p. 154, 
pi. xxviii, f. 12 [not p. 245, pi. liv, f. 4|, 1883. 
Gr^en River group: Florissant, Colorado. 
Miocene: Bridge Creek, Oregon. 
Qnercus drymeja Ung. var.T Lx. Ann. Rept. U. S. Geol. and Geogr. 
Surv. Terr., p. 292, 1871 [1872]. 
Laramie group? Etanston, Wyoming. 
Qnercus dubia Newby. Proc. U. S. ^'at. Mus., vol. v, p. 50G, 1882, 
[1883]. 
Tertiary: Tongue River, Wyoming. 
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Quercus elsena Un^. Chlor. Prot., p. 112, pi. xxxii, f. 4, 1847; Les- 
quereux, Cret. and Tert. FL, p. 155, pi. xxviii, f. 11, 13, 1883. 

: Florissant", Colorado. 

Quercus elsenoides Lx. Mem. Mus. Gomp. Zool., vol. vi, no. 2, p. 4^ 
pi. i, f. 9-12, 1878. 
Miocene: Table Mountain, California. 
Green River groui> : Florissant, Colorado. 
Qnerciis elkoana Lx.= Carpinas grandis. 
Quercus elliptica Newby. Bost. rourii, Nat. Hist., vol. vii, p. 523, 1863. 

: Bellingham Bay, Washington. 

Quercus ellisiana Lx. Ann. Eept. U. S. Geol. and Geogr. Snrv. 
Terr., p. 297, 1871 [1872]; Tert. Fl., p. 155, pi. xx, f. 4, 5, 6, 7, 8, 1878. 
Queroas Pealel Lx. Ann. Rept. U. S. Geol. and Geogr. Sury. Terr., p. 297, 1871 
. [1872] ; Kn., Bull. U. S. Geol. Snrv., no. 105, p. 53, 1893. 
Livingston beds: Hodson coal mine, near Bozeman, Montana. 
Laramie group: Head of Fir Canyon, near Bozeman, Montana. 
Quercus? ellsworthianus Lx. Cret. FL, p. 65, pi. vi, f. 7, 1878. 

QuercuB ellsworthianus Lx. Am. Jour. Sci., vol. xlvi, p. 96, 1868. 
Laurophyllum ellsworthianum Lx. Fl. Dak. Gr., p. 95, pi. xiii, f. 7, 1892. 

Dakota gronp: Kansas and Nebraska. 
Quercus Evansii Lx. Am. Journ. Sci., vol. xxvii, p. 360, 1859. 

: Bellingham Bay, Washington. 

Quercus falcata Michx. Knowlton, Am. Geol., vol. xviii, p. 371, 1896. 

Glacial: Morgan town, West Virginia. 
Quercus flezuosa Newby. Bost. Journ. Nat. Hist., vol. vii, p. 521, 1863. 

Cretaceous : Bellingham Bay, Washington. 
Quercus ? frazinifolia Lx. Tert. Fl., p. 154, pi. xx, f. 3, 1878. 

Quercus Laharpi Gaud. Nouv. Mdni. -Soo. Heir. Sci. Nat., vol. xvii, p. 45, pi. 
iii, f. 5, 10, 1860; Lx., Ann. Rept. U. 8. Geol. and Geogr. Surv. Terr., p. 297, 

1871 [1872]. 

Livingston beds: Bozeman coal field, Montana. 
Eocene!: fCherry Creek, Oregon. 

Quercus furcinervis Eossm. Lx.=Quercus furcinervis americana fpl. liv, 
f. 1,2] and Quercus pancidentata [pi. liii, f. 8-14J, 

Quercus furcinervis americana var. nov. 

Phyllites furcinervis Rossm. Verst. Braunk. von Altsatllo in Bohmon, p. 

33, pi. vii, f. 26-31, 1840. 
Quercus furcinervis ( Rossm. ) Ung. Syn. v, Fl. Foss., p. 217, 1845 ; Lesqnerenx, 
Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 398, 1873 [1874] ; Cret. and 
Tert. Fl., p. 244, pi. liv, f. 1, 2, 1883. 
Miocene: Bridge Creek, Oregon; Plumas County, California; 
Cherry Creek, Oregon; Selma, Texas. 
Quercus Furufajelmi Ileer. Ofversigt k. yetensk.-Akad« Forhand- 
Igar., 1868, p. 64, 1868; Fl. Foss. Alask., p. 32,.pl. v, f. 10; pL vi, f. 1, 2, 
1869. 

Eocene? : Port Graham, Alaska. 
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QuerciiB Gaudini Lx. Am. Jonm. Sci., vol. xxvii, p. 360, 1859^ Ann. 
Eept. TJ, S. Geol. and Geogr. Surv. Terr., p. 296, 1871 [1872]; Proc. 
TJ. S. Nat. Mus., vol. x, p. 39, pi. ii, f. 7, 8, 1887. 

t: Warm Soring Canyon; BeUingham Bay; Upper Kanab 

VaUey, Utah. 
QuerciiB glascoena Lx. Fl. Dak. Gr., p. 55, pi. vi, f. 6, 1892. 

Dakota gronp: Kansas. 
Qnercns Oodeti? Heer. PI. Tert. Helv., vol. ii, p. 50, pi. Ixxviii, f. 10, 
11, 1856; Lx., Ann. Eept. U. S. Geol. and Geogr. Surv. Terr., p. 297. 
1871 [1872]; Tert. Fl., p. 153, pi. xx, f. 1, 1878. 
Livingston beds: Bozeman coal field, Montana. 
Qnercns Gkepperti Lx. Mem. Mus. Gomp. Zool., vol. vi, no. 2, p. 7, 
pi. ii, f. 11, 1878. 
Miocene: Chalk Bluffs, California. 
Qnercns goldianns Lx. Ann. Bept. U. S. Geol. and Geogr. Surv. 
Terr., p. 398, 1873 [1874]. [Not recognized by its author after first 
description.] 
Denver group ?i Golden, Colorado. 
Qnercns gracilis Newby.=Dryophyllum snbfalcatum. 
Qnercns Haidingeri Ett. Foss. Fl. v. Wien., p. 12, pi. ii, f. 1, 1851 
Lx., Bull U. S. Geol. and Geogr. Surv. Terr., vol. i, p. 387, 1875 [1876] 
Ann. Kept. U. 8. Geol. and Geogr. Surv. Terr., p. 313, 1874 [1876] 
Tert. FL, p. 166, pi. xx, f.^, 10, 1878. 
Denver group f: Golden, Colorado. 

:t Locality of American types unknown. 

Qnercns Haydeni Lx. Am. Joum. Sci., vol. xlv, 2d ser., p. 205, 1869. 

Querous Haydenii Lx. Tert. FL, p. 157, pi. xix, f. 10, 1878. 

Laramie: Bock Creek, Laramie Plains, Wyoming. 
Qnercns hezagona Lx. Am. Joum. ScL, vol. xlvi, p. 95, 1868; Cret. 
FL, p. 64, pi. V, f. 8, 1874; Fl. Dak. Gr., p. 56, pi. vii, f. 5, 1892. 
Dakota group: Cass County, l^ebraska; Delphos, Kansas. 
Qnercns (Dryophyllnm) hieracifolia (Deb.) Hos. and v. d. Marck, 
Fl. d. Westf. Cret. Form., p. 166, pi. 31, f. 85^88, 1880; Lx., Fl. Dak. 
Gr., p. 58, pi. iii, f. 15, 1892. 
Dakota group: Kansas. 
Qnercns Holmesii Lx. Fl. DaK. Gr., p. 58, 1892. 

Dryophyllum ( Qnercns ) salioifolinm * Lx. Ann. Rept. U. 8. Gteol, and Greogr. 
Snrv. Terr., p 840, pi. viii, f. 2, 1874 [1876]. [•Name preoocnpied by Q. 
salioifolia Newby., q. v.] 
Dryophyllnm (Qnercns) Holmesii Lx. Cret. and Tert. Fl., p. 38, pi. iy, f. 8, 
1883. 
Upper Oretaceous: Port McNeill, Vancouver. 
Dakota group?: San Juan Biver, Southwestern Colorado. 
QuerciiB homiana Lx. Proc. U. S. Nat. Mus., vol. xi, p. 17, pi. v, f. 6, 
1888. 
Miocene: John Day Valley, Oregon. 
Bull. 152 13 
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Qnercns (Dryophyllum) Hosiana Lx. Fl. Dak. Or., p. 57, pi. iii, f. 
14, 1892. 
Dakota groap : Kansas. 
Quercns idahoensis Kn. Eighteenth Ann. Bept. IT. S. G^ol. Sarv., 
pt. iii, p. 729, pi. cii, f. 4, 1898. 
Payette formation: Marsh, Idaho. 
Qnercns ilicoidesf Heer. Le8qnerenx.=Ilix dissimilis. 
Quercns imbricaria Michx., fossilis Lx., Proc. U. S. Nat. Mns., vol. 
X, p. 39, 1887. 
Pleistocene f: Bridgeton, New Jersey. 
Quercns Johnstmpi Heer? Fl. Foss. Arct., vol. vii, p. 24, pi. Ivi, f. 
7-12a, 1883; Newby., Fl. Amboy Clays, p. 69, pL xix, f. 7. 1895 [1896]. 
Amboy clay: Sayreville, New Jersey. 
Quercns kanseana (Lx.) n. comb. 

HamamehteB kansaseana Lx. Ann. Rept. U. S. Geol. and G«ogr. Sarv. Terr., 

p. 355, pi. vii, f. 4, 1874 [1876]. 
HamameliteB kaoBaseannB Lx. Cret. and Tert. FL, p. 70, pi. iv, f. 6, 1883. 
Alnns kanseana Lx. Cret. FL, p. 62, pL xxx, f. 8, 1878. 

Dakota group : Kansas. 
Quercns (DryophyUum) latdfolia Lx. Fl. Dak. Or., p. 58, 1892. 

DryophiUum (Qaercas) latifolinm Lx. BnlL U.S. GeoL and Geogr. Sarv. 
Terr.,vol. I, p. 393, 1875 [1876] ; Ann. Rept. U. S. GeoL and Geogr. Surv. Terr., 
p. 340, pL vi., f. 1, 1874 [1876] ; Cret. and Tert. FL, p. 37, pi. iv, f. 1, 2, 1883. 

Dakota gronp: Kansas. 
Qnercns Laharpi Oand.Lx.=r Qnercns? fr^l^||gfoIia. 
Quercns laurifolia Newby. Proc. U. S. Nat. Mns., vol. v, p. 505, 1882 
[1883]. 

Fort Union gronp : Fort Berthold, North Dakota. 
Quercns Lesquereuziana nom. nov. 

Qnercns acrodon* Lx. Am. Jonm. ScL, vol. xlv,2d ser, p. 205,1869; Tert. 

Fl., p. 158, pL xii, f. 11-13, 1878. 
[*Q. acrodon Lx., 1868 antedated by Q. acrodon MassaL, 1853.] 
Laramie group?: Bock Greek, Laramie Plains, Wyoming. 
Quercns lonchitis Ung. Oen. et Sp. PI. Foss., p. 403, 1850; Lx., Ann. 
Kept. U. S. Oeol. and Oeogr. Surv. Terr., 1871, suppl., p. 6, 1871 [1872]; 
Proc. U. S. Nat. Mns., vol. xi, p. 22, 1888. 
Eocene?: Oreen Eiver, Wyoming. 
Miocene: Cherry Greek, Oregon. 
Quercns Lyellii Heer. Phil.Trans.,vol. clii,pt. 2^ p. 1058, pi. hdii^ f. 2-9; 
ixiv, f. 1-4 ; Ixv, f. 12& ; Ixvi, f. 1 , 2 ; Ixviii, f. 4, 5, 1 862 ; Lx., Am. Jonrn. 
Sci., vol. xlv, p. 206, 1868; Trans. Aul Phil. Soc., vol. xiii, p. 415, pL 
xvii, f. 1-3, 1869. 
Eolignitic: Mississippi. 
Quercns mediterranea Ung. Ghlor. Prot., p. 114, pi. xxxii f. 5-9, 
1847; Lx., Gret. and Tert. FL, p. 153, pi. xxviii, f. 9, 1883. 
Oreen River group: Florissant, Colorado. 
Qnercns minor (Marsh.) Sargent. 

Qnercns obtnsiloba Miohx. Penhallow in Coleman, Jonm. GeoL, vol. ill, 
p. 635, 1895. 

Pleistocene: Don River, Canada. 
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Qnercus Moorii Lx. Trans. Am. Phil. Soc., vol. xiii, p. 415, pi. xyi, f. 
1-5, 1869. 
Eolignitic: Mississippi. 
Eocene: Lassen Ck>nnty, Galifomia. 
Qnerciui morxisoniana Lx. Gret. and Tert. FL, p. 40, pi. xvii, f. 1, 2, 
1883; Hollick, Trans. N. T. Acad. Sci., vol. xvi, p. 131, pL xiii, f. 11, 
12, 1897. 
Dakota group: Morrison, Colorado. 
Clay marl (Upper Oretaceons) : Cliftwood, New Jersey. 
Qnercas Mndgii Lx. = Protophyllnm Madgii. 
Qnercns multiiiervis Lx. Am. Joam. Sci., vol. xxvii, p. 360, 1850. 

: Nanaimo, Yancouver Island. 

Qnerciis mjrstifolia Willd. Lesquereax, Am. Journ. Sci., vol. xxvii, 
p. 363, 1859; Geol. Teun., p. 427, pi. K, f. 3, 1869. 
Pleistocene f: Somerville, Fayette Oouuty, Tennessee. 
Qnorcns negnndoides Lx. Ann. Eept. IT. S. Geol. and Geog. Sorv. 
Terr., p. 292, 1871 [1872]; Tert. FL, p. 161, pi. xxi, f. 2, 1878. 
Laramie group: Evanston, Wyoming. 
QnerciiB neriifolia Al. Br. Unger, Gen. et Sp. PI. Foss., p. 403, 1850; 
Lx., Ann. Eept TJ. S. Geol. and Geogr. Surv. Terr., p. 413, 1873 
[1874]; Tert Fl., p. 160, pi. xix, f. 4, 6, 1878. [Identification very 
donbtfol.) 
Laramie group: Baton Mountains, New Mexico. 

1: Pikes Peak, Colorado. 

QnercuB nevadensiB Lx. Mem. Mus. Oomp. ZooL, vol. vi, no. 2, p. 5, 
pi. ii, f. 3, 4, 1878. 

Queroas Ola&eni Heer. Lesquereax, Cret and Tert. Fl.; p. 245, pi. liv, f. 3, 
1883. 
Miocene: Ohalk Bluffs, Oalifornia. 
Qnercns ? Novse-CsesareaB Hollick. Trans. N. Y. Acad. Sci., vol. xvi, 
p. 131, pi. xiii, f. 9, 10, 1897. 
Clay marl (Upper Cretaceous) : Oliffwood, New Jersey. 
Qnercus obtusiloba Mx. = Qnercus minor. 
Qnercns ? (Dryophyllnm) occidentalis (Dn.) n. comb. 

DryophyUnm ocoidentale Dn. Trans. Roy. Soc. Canada, vol. zi, sec. iv, p. 58, 

pi. vii, f. 17, 18, 1893 [1894]. 
DryophyUnm neiUianom Dn. Op. oH., p. 58, pi. vii, f. 19, 1893 [1894]. 
DryophyUnm elongatnm Dn. Op. oit., p. 58, pi. vii, f. 20, 1893 [1894] . 
DryophyUnm sp., Dn. Op. cit., p. 58, pi. xii, f. 59, 1893 [1894] . 
Upper Cretaceous: Port McNeill, Vancouver. 

Qnercns Olafseni Heer. Fl. Foss. Arct, vol. i, p. 109, pi. x, f. 5; pi. 
xi, f. 7; pi. xlvi, f. 10; p. 138, pi. xxii, f. 17, 1868; 'Lx., Oret. and 
Tert. Fl., p. 224, pL xlviii, f. 4, 1883. 
Eocene f: Cherry Creek, Oregon; Lassen County, California. 
Miocene f: Table Mountain, California; Mackenzie JKiver. 
Fort Union group: Bad Lands, Dakota. 
Quercus Olafeeni Heer. Lx. [Cret. and Tert. FL, p. 245, pi. liv, f. 3]= 
Qnercus nevadensis. 
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Quercns Osbomii Lx. Gret. ^nd Tert. Fl., p. 154, pi. xxxviii, f. 17, 
1883. 
Green Biver groap: Florissant, Oolorado. 
Quercns pandnrata Heer. Of^ersi^ k. Yetenslc-Akad. F5rhand- 
lingar. 1868, p. 64, 1868; Fl. Foss. Alask., p. 33, pi. vi, t 6, 1869. 
Eocene f: Port Oraham, Alaska. 
QnerciiB pancidentata Kewby.. Proc. U. S. Nat. Mas., vol. v, p. 505, 
1882 [1883]. 

Qnerous fnroiiierYis Eossm. Leeqaerenz, Cret. and Tert. Fl., p. 244, pi. liii, 

f. S-14 [not pi. Uv, f. 1-2], 1S83. 
Qneions Breweri Lx. Ciet. and Tert. Fl., p. 246, pi. liv, f. 9 [not f. 5-8], 
1883. 

: Bridge Creek and John Day Valley, Oregon. 

Quercns payettenais Kn. Eighteenth Ann. Bept. U. S. Qeol. Snrv., 
pt. iii, p. 730, pL cii, f. 9, 1898. 
Payette formation : Jackass Creek, Boise Connty, Idaho. 
Qnercns Pealei Lx.^Qnercns ellisiana. 
Quercns platania Heer Dawson=Quercus Dawsoni. 
Quercns platania Heer Lx.=Platanu8 cordata. 
Quercns platania var. rotnndifolia Lx.=Dombeyopsis platauoides. 
Quercns platinenris Lx. Am. Journ. Sci., voL xxvii, p. 361, 1869. 

: Nanaimo, Vancouver Island. 

Quercns poranoides Lx. Cret. FL, p. 66, pi. xxx, f. 9, 1874. 

Dakota group : Kansas. 
Quercus pseudo-alnns Ett. AbhandL d. k. k. geoL Beichsanstalt, 
vol. i, abt. iii, p. 5, pi. i, f. 7, 1852; Lx., Cret. and Tert. FL, p. 244, pL 
liii, f. 1-7, 1883. 
Miocene: John Day Valley, Oregon. 
Quercns pseudo-castanea Oopp. in Dnnker et Meyer. Palseontogr, 
11, pi. XXXV, f. 1, 1853; Heer, Ofversigt k. Vetensk.-Akad. Forhand- 
lingar. 1868, p. 64, 1868; Fl. Foss. Alask.^ p. 32, pL vi, f. 3-5, 1869. 
Eocene f: Port Oraham, Alaska. 
Quercus pseudo-chrysophylla Lx. Mem. Mns. Comp. ZooL, vol. vi, 
no. 2, p. 60, Appen., 1878. 
Miocene: Oregon Greek, 20 miles north of Chalk Bluffs, California. 
Quercns pseudo-lyrata Lx. Mem. Mus. Comp. ZooL, voL vi, no. 2, 
p. 8, pL ii, f. 1, 2, 1878; Proc. IT. S. Sat. Mns., voL xi, p. 17, pL x, f. 1, 
1888. 
Miocene f: California, f 
Miocene: John Day Valley, Oregon. 
Quercus pseudo-lyrata acutiloba Lx. Proc. H. S. Nat. Mus., voL xi, 
p. 17, pi. xi, f. 1, 1888. 
Miocene: John Day Valley, Oregon. 

Quercns pseudo-lyrata augustiloba Lx. Proc TJ. S. Nat. Mns., vol 
xi, p. 17, pL xi, f. 2, 1888. 
Miocene: John Day Valley, Oregon. 
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Qnercns psendo-lyrata brevifolia Lx. Proc. XT. S. Nat. Mas., vol. xi, 
p. 18, pi. X, f. 2, 1888. 
Miocene: John Day Valley, Oregon. 
QnerciiB pseudo-lyrata latifolia Lx. Proc. U. S. Kat. Mas., vol. xi, 
p. 18, pi. xii, f. 1, 1888. 
Miocene: John Day Valley, Oregon. 
QnerciiB pseudo-lyrata obtnsiloba Lx. Proc. U. S. !N^at. Mas., vol. 
xi, p. 18, pi. X, f. 3, 1888. 
Miocene: John Day Valley, Oregon. 
Qnercns pyrifolia Lx. Oret. and Tert FL, p. 154, pi. xx viii, f. 14, 1883. 

Oreen Eiver groap: Florissant, Colorado. 
Qnercns retracta Lx. Trans. Am. Phil. Soc., vol. xii, p. 416, pi. xyi, 
f. 4, 5, 1869. 
EoUgnitic: Mississippi. 

Qnercns (Dryophyllnm) rhamnoides Lx. Fl. Dak. Gr., p. 57, pi. 
xlviii, f. 4, 1892. 
Dakota groap: Kansas. 
Qnercns Saflfordi Lx. Am. Jonrn. Sci., vol. xxvii, p. 364, 1859; 2d 
Kept, of Geol. Eecon. of Ark., p. 319, pi. vi, f. 3, 1860; Geol. Tenn., 
p. 427, pi. K, f. 2a, 2&, 2c, 1869; Proc. TI. S. Nat. Mas., vol. xi, p. 13, 
pi. V, f. 1-3, 1888. 
Pleistocene f: Somerville, Fayette Oonnty, Tennessee. 
Qnercns salicifolia Newby. Later Extinct Floras, p. 24, 1868. 

Dakota groap: Blackbird Hill, Nebraska. 
Qnercas semialatas Lx. = Anisophyllnm semialatam. 
Qaercas semi-elliptica Gopp. Lx. = Planera longifolia. 
Qnercns serra TJng. Chlor. Prot, p. 109, pi. xxx, f. 5-7, 1847; Lx., 
Oret. and Tert. FL, p. 153, 1883. 
Green Biver groap: Florissant, Colorado. 
Qnercns simplex Kewby. Proc. TT. S. Kat Mas., vol. v, p. 505, 
1882 [1883]. 
Miocene?: Bridge Greek, Oregon. 
Qnercns simnlata Kn. Eighteenth Ann. Bept. U. S. Geol. Snrv., pt. 
iii, p. 728, pi. ci, f. 3, 4 ; cii, f. 1, 2, 1898. 
Payette formation : Marsh, Idaho. 
Qnercns sinnata Kewby. Later Extinct Floras, p. 27, 1868. 

Dakota groap: Banks of Eio Dolores, Utah. 
Qnercns spurio-ilez Kn. in Lx. Fl. Dak. Gr., p. 53, pi. xlviii, f. 3, 1892. 

Dakota groap: Kansas. 
Qnercns Steenstmpiana ? Heer. Fl. Fobs. Arct, vol. i, p. 109. pi. xi, 
£5; xlvi,f.8,9,1868. 
Miocene: Oregon Creek, 20 miles north of Chalk Blnffs, California. 
Qnercns straminens Lx. Ann. Bept. U. S. Geol. and Geogr. Sarv. 
Terr., p. 378, 1872 [1873] ; Tert. FL, p. 151, pi. xix, f. 6, 7, 1878. 
Laramie group: Golden, Colorado. 
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Quercns Sullyi Newby. Proc. U. S. Nat. Mus.j vol. v, p. 506, 1882 
[1883]. 
Fort Union groap: Fort Berthold, North Dakota. 
Quercns snspecta Lx. Fl. Dak. Gr., p. 52, pL xlvii, f. 7 ; pi. xlviii, f. 1, 
2,1892. 
Dakota groap: Kansas. 
Quercns transgressns Lx. Mem. Mns. Oomp. ZooL, vol. vi, no. 2, p. 59, 
Appen., 1878. 
Miocene: Oregon Greek, 20 miles north of Chalk Bloffs, California. 
Qaercns triangalaris €ropp. Lx. = Quercns vibornifolia. 
Quercns iraldensis Heer. Fl. Tert. Helv., vol. ii, p. 49, pi. Ixxviii, f. 
15, 1856; Lx., Tert Fl., p. 153, pi. xix, f. 8, 1878. 
Denver group?: Bock Creek, Laramie Plains, Wyoming. 
Quercns vibnmifolia Lx. Tert FL, p. 159, pi. xx, f. 11, 12, 1878. 

QuercQB triangalaris Gdpp. [Ex. p.]. In Lx. Ann. Kept. U. 8. Geol. and 

Oeogr. Surv. Terr., p. 877, 1872 [1873], 
Qneroas attennataf Gopp. In Lx., Ann. Rept. U. S. Geol. and G€ogr. Suty. 
Terr., 398, 1873 [1874], 
Denver group: Gk)lden, Colorado. 

Laramie group: Sand Creek, Colorado; Black Buttes, Wyoming. 
Quercns victorias Dn. Trans. Boy. Soc. Canada, vol. i, sec. iv, p. 27, 
pl.vii,f.27,1882[1883]. 
Upper Cretaceous: Newcastle Island, Nanaimo, Protection Island, 
Port McNeill, Vancouver Island. 
Quercns virens Mx.= Quercns virginiana. 
^Quercns virginiana Miller. Diet, ed. viii. no. 16, 1768. 

Quercus virens Michx. Leaquerenx, Am. Joam. Sol., vol. xxvii, p. 364, 1859. 

PMstocene: Banks of Mississippi, near Columbus, Kentucky. 
Quercus Yoyana Lx.= Quercus distincta. 
Quercns Wardiana Lx. Fl. Dak. Gr., p. 53, pi. vii. f. 1, 1892. 

Dakota group: Kansas. 
Quercus Whitei Lx. BulL Mus. Comp. Zool., vol. xvi, p. 46, 1888. 

Denver group: Gk)lden, Colorado. 
Quercus wyomingiana Lx. Ann. Bept XT. S. Geol. and Geogr. Sorv. 
Terr., p. 400. 1872 ^8731. TKot regarded by its author after first 
mention.] 
Laramie: Black Buttes, Wyoming. 
Quercns c£ cuspidata (Bossm.) Ung. Syn. Fl. Fobs., p. 217, 1845. 
Lesquereux, Proc. U. S. Nat. Mus., vol. xi, p. 12, 1888. 

Phyllitefl cnspidatus Rosam. Vent. Brannk. von Altsattle in Bobmen., p. 
96, pi. ix,f. 38, 39, 1840. 
Eolignitic: Boaz, Graves County, Kentucky. 
Quercns sp., Lx. Bept on Clays in K. J., p. 29, 1878. 

Amboy clay: South Amboy, New Jersey. 
Quercns sp., Dn. Geol. Surv. Canada, B«pt of Prog, for 1872-73. 
Appen. V, p. 68, 1873. 
Upper Cretaceous: Hornby Island, British Columbia. 
Cretaceous; Yancouver Island, British Colombia, 
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Quercns sp., Dd. Trans. Koy. Soc. GaDada, vol. iv, sec. iv, p. 27, 
1886 [1887]. 
Upper Laramie group: Great Valley. 
Qnerciui? sp., Dn. Traus. Boy. Soc. Canada, voL viii, sec. iv, p. 89, 
f. (in text) 28, 1890. 
Eocene f: Similkameen Valley, British Colambia. 
QtiercnB sp., Dn. Oeol. Sorv. Canada, Bept. Prog, for 1879-80. p. 
64A, 1881. 

Tertiary?: Boche Perc6e, Sonris Biver. 
Qnercns sp., Hollick. Bull. Torr. Bot. Club, vol. xix, p. 332, 1892. 

Miocene f: Bridgetou, New Jersey. 
QnerciiB? sp., Hollick. Irans. K. Y. Acad. ScL, vol. xvi, p. 131, pL 
xiv, f. 9, 1897. 
Clay marl (Upper Oretaeeons): CliflFwood, New Jersey. 
Qnercns sp., Kn. Bull. Oeol. Soc. Am., vol. viii, 1897. 

Laramie group: Lance Creek, Converse County, Wyoming. 
Qnercns? sp., Kn. Eighteenth Ann. Bept. U. S. Oeol. Surv., pt. iii, 
p. 730, 1898. 
Payette formation : Marsh, Idaho. 

RHAMNACZNITTM Felix. Zeitschr. d. Dentschen geol. OeseU., 
vol. xlvi, p. 89, 1894. 

Rhanmacininm radiatnm Felix. Zeitschr. d. Dentschen geol. OeseU. 
Jahr. 1896, p. 252, pi. vi, f. 3, 1896. 
Miocene: Amethyst Mountain, Yellowstone National Park. 

RHAMNITES Forbes. Quat. Journ. Oeol. Soc. Lond., vol. vii, p. 

103, 1851. 
Rhamnites apicnlatns Lx. Fl. Dak. Or., p. 171, pi. xxxvii, f. 8-13, 

1892. 
Dakota group: Kansas. 
Rhamnites concinnns Newby. Later Extinct Floras, p. 50, 1868. 

Rhamnus concinnns (Newby) Dn. Rept. on Geol. and Res. near 49th Par- 
allely Appen. A., p. 3S0, 1875. ' 

Fort Union group: Fort Union, Korth Dakota. 
Oanadian upper Laramie: Porcupine Greek. 
Rhamnites minor Hollick in Newby. Fl. Amboy Clays, p. 106, pL 
xHi, f. 36, 1896 [1896]. 
Amboy clay: New Jersey? 
Rhamnns acnminatifolins Web. Palseontogr., vol. ii, p. 206, 1853; 
Lx., Ann, Rept. U. S. Geol. and Geogr. Surv. Terr., p. 407, 1872 [1873]. 
[Not afterwards mentioned by Lesquereux.] 
1: Six miles above Spring Canyon, Montana; Golden, Col- 
orado. 
Rhamnns? acnta Heer. Fl. Foss. Arct., vol. vi, abt ii, p. 98, pi. xli, 
f. 6; pi. xlv, f. i:<c, 1882; Hollick, Bull. Torr. Bot. Club, vol. xxi, p. 68, 
pi. clxxvii, f. 6, 1894. 
Oreiaceons: Lloyds Neck, Long Island. 
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Rhamniui alatemoides Heer. Fl. Tert Helv., vol. iii^ p. 78, pi. cxxiii, 
f. 21-23, 1859; Lx., Ann. Rept. U. S. Geol. and Geogr. Snrv. Terr., p. 
406, 1873 [1874]; Tert. FL, p. 278, pi. lii, f. 11, 11a, 1878. 
Denver gronp: Gulden Colorado. 
RhanmiiB Clebnmi Lx. Ann. Bept. U. S. Geol. and G^ogr. Sarv. 
Terr., p. 381, 1872 [1873]; Tert. FL, p. 280, pL liii, f. 1-3, 1878. 
Denver gronp: Golden Colorado. 

Laramie gronp f: Black Bnttes, Wyoming f; Fpper Kanab Valley, 
Utahf : Cross Lake, Lonisianaf 

Rhanmns Clebnmi Lx., var. Lx. Froc. U. S. Nat. Mns., vol. xi, 

p. 20, 1888. 
Eocene f: Cherry Creek, Oregon. 
Bhamnns concinnas Newby. Dn. == Bhamnites concinnns. 
RhamniiB crenatus Lx. Bull. Mas. Comp. ZooL, vol. xvi, p. 55, 1888. 

Denver group: Golden, Colorado. 
Rhanmns Dechenii Web. Palaaontogr., vol. ii, p. 204, pL xxiii, f. 2, 
1852; Lx., Ann. Bept. U. S. Geol. and Geogr. Surv. Terr., p. 397, 
1872 [1873]; Proc. U. S. Nat Mus., vol. xi, p. 20, 1888. 
Laramie group: Black Bnttes, Wyoming; Golden, Colorado. 
Eocene f: Cherry Greek, Oregon. 
Rhanmna deformatns Lx. Cret. and Tert. Fl., p. 126, pi. xx, f. 6, 
1883. 
Denver group: Golden, Colorado. 
Rhanmna deletns? Heer. Fl. Tert. Helv., vol. iii, p. 79, pi. cxxiii, 
f. 19-23, 1859; Lx., Ann. Bept U. S. Geol. and Geogr. Surv. Terr., 
1871, suppL, p. 15, 1871 [1872]. [Not afterwards recognized by 
Lesquereux.] 
Laramie group f: Baton Mountains, New Mexico. 
Rhanmns elegans Newby. Later Extinct' Floras, p. 49, 1868. 

Fort Union group f: Belmont, Colorado. 
RhanintiB? discolor Lx. Ann. Bept. U. S. G^ol. and G^ogr. Surv. 
Terr., p. 398, 1872 [1873]; Tert. FL, p. 280, pL lU, f. 17, 1878. [See 
Apeibopsis discolor.] 
Laramie group: Sand Creek, Colorado!; Black Buttes, Wyoming. 
Rhanmns Eridani Ung. Gen. et Sp. Fl. Foss., p. 465, 1850; Lx., Proc 
TJ. S. Nat. Mus., vol. xi, p. 25, 1888. 
Eolignitic: Cross Lake, Louisiana. 
Rhanmns Fischeri Lx. Ann. Bept. IJ. S. Geol. and Geogr. Surv. 
Terr., 1871, suppL, p. 15, 1871 [1872]. [Not afterwards referred to by 
its author.! 
Laramie group t: Fischers Peak, New Mexico. 
Rhanmns Gandini Heer. Fl. Tert. Helv., vol. iii, p. 79, pi. cxxiv, f. 
4-15; cxxv, f. 1, 7, 13, 1859; Newby., Bost Journ. Nat. Hist, vol. vii, 
p. 520, 1863. 
: Birch Bay, Washington. 
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Rhamniui goldianns Lx. Ann. Bept. U. S. Geol. and Geogr. Surv. 
Terr., p. 381, 1872 [1873J; Tert. Fl., p. 281, pi. liii, f. 4^, 1878. 

Berohemia multinervis Ward. Ball. U. S. Geol. Suit., no. 37, p. 73^ pi. zzxiii, 
f. 2, 1887. 

Denver group: Golden and Silver Cliff, Golorado, etc 
RhamniiB goldianns latior Lx. Ann. Bept. U. S. Geol. and Geogr. 
Snrv. Terr., p. 381, 1872 [1873]. [Apparently not afterwards referred 
to by its anthor.] 

1: Golden, Colorado. 

Bhamnas inseqnalis Lx.=Dio8pyr9s brachycepala. 
Rhanmns inceqnilateralis Lx. Fl. Dak. Gr., p. 170, pi. xxxvii, f. 4-7, 
1892. . 
Dakota group: Kansas. 

Clay marl (Upper Cretaceous) : CliffWood, New Jersey. 
Rhanmns intermedins Lx. Ann. Bept>. U. S. Geol. and Geogr. Surv. 
Terr., p. 286, 1871 [1872] ; Tert. Fl., p. 282, pi. liv, f. 3, 1878. 
Green Biver group: Washakie Station, Wyoming. 
Denver beds f: Golden, Colorado. 
Laramie group: Baton Pass, New Mexico? 
Rhanmns marginatns Lx. Geol. Bept. Ark., vol. ii, p. 319, pi. vi, f. 
1, 1860; Trans. Am. Phil. Soc., vol. xiii, p. 420, pL xxii, f. 3-5, 1869. 
Folignitic: Mississippi. 
Rhanmns Meriani? Heer. Lesquereux, Ann. Bept. F. S. Geol. and 
Geogr. Surv. Terr., p. 405, 1873 [1874]. [Not afterwards recognized.] 
Laramie group?: Black Buttes, Wyoming. 
Rhanmns Mndgei Lx. Fl. Dak. Gr., p. 169, pi. xxxvii, f. 2, 3, 1892. 

Dakota group: Kansas. 
Rhanmns notatus? Sap. Ann. d. Sci. Nat., 5th ser. bot., vol. viii, p. 
108, pi. xi, f. 8, 1867; Lx., Cret and Tert. Fl., p. 189, pL xxxviii, f. 15, 
1883. 
. Green Biver group: Florissant, Colorado. 

Rhanmns obovatns Lx. Am. Joum. Sci., vol. xlv, 2d ser., p. 207, 
1868; Tert. Fl., p. 281, pi. liv, f. 1, 2, 1878. 
Laramie group?: Purgatory Canyon, New Mexico; Golden, Colo- 
rado?; Evanston, Wyoming? 
Eocene?: Cherry Creek, Oregon. 

Rhanmns olesefolins Lx. Cret. and Tert. FL, p. 189, pi. xxxviii, f. 14, 
1883. 
Green Biver group : Florissant, Colorado. 

Rhanmns parvifolins Newby. Proc. U. S. Nat. Mus., vol. v, p. 511, 
1882 [1883]. 
Fort Union group: Valley of the Yellowstone, Montana. 
Rhanmns pmnifoUns Lx. Cret. and Tert. FL, p. 85, 1883; Fl. Dak. 
Gr., p. 169, pi. XXXV, f. 14, 1892. 
Dakota group: Kansas. 
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Rhanmns rectinenris Heer. Fl. Teil;. Helv., vol. iii, p. 80, pi. cxxv, 
f. 2-6, 1859; Lx., Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 
295, 1871 [1872]; Tert. FL, p. 279, pi. Iii, f. 12-15, 1878. 
Laramie groap: Golden, Colorado; Black Buttes, Wyoming. 
Laramie group f: Evanston, Wyoming; Bozeman coal field, Mon- 
tana f 
Rhanmns revolnta Lx. Fl. Dak. Gr., p. 171, pL Ixv, f. 5, 1892. 

Dakota gronp : Kansas. 
Rhanmns Rossmaessleri Ung. Gen. et Sp. PI. Foss., p. 464, 1850; 
HoUick, Trans. N. Y. Acad. Sci., vol. xii, p. 35, pi. iii, f 5, 1892. 
Gretaceons: Tottenville, Staten Island, Kew York. 
Bhamnns Bossmassleri Ung. Lx.=Jaglans rhamnoides. 
Rhanmns similis Lx. FI. Dak. Gr., p. 168, pi. xxxv, f. 12, 13, 1892. 

Dakota gronp: Kansas. 
Rhanmns salicifolins Lx. Am. Jonrn. Sci., vol. xlv, 2d ser., p. 206, 
1868; Tert. FL, p. 282, pi. liii, f. 9, 10, 1878. 
Laramie gronp: Marshalls and Goal Greek, Colorado; Black 
Buttes, Wyoming. 

Rhanmns tenax Lx. Am. Journ. Sci., vol. xlvi, p. 101, 1868; Cret. FL, 
p. 109, pi. xxi, f. 4, 1874; FL Dak. Gr., p. 170, pL xxxviii, f. 6, 1892. 
Dakota group: Southern Kansas. 

Rhanmns sp., Dn. Bept. Geol. and Res. near 49th Parallel, Appen. 
A, p. 330, 1875. 
Lignite tertiary: Great Valley. 
Bhizocaulou gracile Lx.=:Phyllites improbatus. 

RHUS (Toumefort.) Linnrous. Gen., ed. i, p. 84, 1737. 
Rhns acnminata Lx. Ann. Bept. U. S. GeoL and Geogr. Surv. Terr., 
1871, suppL, p. 8, 1871 [1872]; Cret. and Tert FL, p. 194, pi. xiii, £ 
14-17, 1883. 
Green Biver group: Florissant and Green Biver, Colorado. 
Rhns bella? Heer. Fl. Foss. Arct., vol. ii, abt. iv, p. 482, pi. Ivi, f. 
3-5 1869; Lx., Ann. Bept. U. S. GeoL and Geogr. Surv. Terr., p. 407, 
1872 [1873]. [Kot afterwards mentioned by Lesquereux.] 

?: Six miles above Spring Canyon, Montana. 

Rhns Bendirei Lx. Proc. U. S. Kat^ Mus., vol. xi, p. 15, pi. ix, £ 2, 
1888. 
Miocene: John Day Valley, Oregon. 

Rhns Boweniana Lx. Mem. Mus. Comp. ZooL, vol. vi, no. 2, p. 29, pL 
ix, £ 8, 9, 1878. 

Miocene: Chalk Bluffs? California. 
Rhns cassioides Lx. Cret. and Tert. FL, p. 193, pL xli, £ 11, 1883. 

Green Biver group: Florissant, Colorado. 
Rhns coriarioides Lx. Cret. and Tert. Fl., p. 193, pi. xli, £ 3, 1883. 

Green Biver group: Florissant, Colorado. 
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Rhus deleta Heer. Fl. Tert Helv., vol. iii, p. 83, pi. cxxvli, f. 8; pi. 
cliv, f. 26, 1859 J Lx., Ann. Kept. U. S. GeoL and Geogr. Surv. Terr., 
1871, sappl.^ p. 12, 1871 [1872]. [Not afterwards referred to by Les- 
qnerenx.] 
Laramie group f: Evanston, Wyoming. 
Rhns dispersa Lx. Mem. Mas. Oomp. Zool., vol. vi, no. 2, p. 32, pi. i, 
f. 23, 1878. 
Miocene: Table Mountain, California. 
Bbnsf drym^a Lx.=Myrica drymeja. 

Rhns Evansii Lx. Ann. Bept. TJ. S. Geol. and Geogr. Surv. Terr., p. 
293, 1871 [1872]; Tert. Fl., p. 291, pi. 1, f. 4; pi. Iviii, f. 5-9, 1878. 
Laramie group f: Evanston, Wyoming. 
Rhns fratema Lx« Gret. and Tert. FL, p. 192, pi. xli, f. 1, 2, 1883. 

Green Biver group : Florissant, Colorado. 
Rhns frigida Kn. Proc. IJ. S. Nat. Mus., vol. xvii, p. 227, pi. ix, f. 6, 
1894. 
Eocene f: Herendeen Bay, Alaska. 
Bbus Haydenii Lx.=Weinmannia Haydenii. 

Rhus Heiifleri Heer. Fl. Tert Helv., vol. iii, p. 85, pi. cxxvii, f. 3-6, 
1869 J Lx., Proc. T7. 8. Nat. Mus., vol. xi, p. 26, 1888. 
Miocene f: Corral Hollow, California. 
Rhus milisB Lx. Cret. and Tert. FL, p. 194, pi. xli, f. 12-15, 1883. 

Green Biver group: Florissant, Colorado. 
Rhus membranacea Lx. Bull. U. S. Geol. and Geogr. Surv. Terr., 
VOL i, p. 369, 1875 [1876]; Ann. Bept. TJ. S. GeoL and Geogr. Surv. 
Terr., p. 306, 1874 [1876] ; Tert FL, p. 292, pL Ixiv, f. 6, 7, 1878. 
Montana formation f: Point of Bocks, Wyoming. 
Rhus metopioides Lx. Mem. Mus. Comp. ZodL, vol. vi, no. 2, p. 31, 
pL viii, f. 12, 13, 1878. 
Miocene: Table Mountain, California. 
Rhus mucta Lx. Mem. Mus. Comp. ZooL, vol. vi, no. 2, p. 30, pi. ix, 
f. 13, 1878. 
Miocene: Chalk Bluffs, California. 
Rhus m3nic8Bfolia Lx. Mem. Mus. Comp. Zo5L, vol. vi, no. 2, p. 31, 
pL i, f. 5-8, 1878. 
Miocene: Chalk Bluffs, California. 
Rhns nervosa Newby. Later Extinct Floras, p. 53, 1868. 

Fort Union group: Fort Union, North Dakota. 
Rhus payettensis Kn. Eighteenth Ann. Bept. U. S. GeoL Surv., 
pt iii, p. 733, pL ci, f. 6, 7, 1898. 
Payette formation: Marsh, Idaho. 
Rhus Fowelliana Lx. FL Dak. Gr., p. 155, pi. Ivi, f. 4, 5, 1892. 

Dakota group: Kansas. 
Bhus psuedo-Meriani Lx. = Quercus doljeusis. 
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Rhns ro88Bfolia Lx. Tert. FL, p. 293, pi. zUi, f. 7-9, 1878. 

Weinniannia roaesfolia Lx. Ann. Bept. U. S. GeoL and Geogr. Surv. Terr., p. 
415, 1873 [1874]. 

Green River group : Near Florissant, Colorado. 
Rhus snbrhomboidaliB Lx. Gret. and Tert. FL, p. 195, pi. xli, f. 
16-19, 1883. I 

Green Kiver groap : Florissant, Colorado. 
RhiiB taifoUoides Lx. Oret. and Tert. FL, p. 196, 1883. 

Green Biver gronp: Florissant, Colorado. 
RhiiB t]rphinoide8 Lx. Mem. Mns. Comp. Zool., vol. vi, no. 2, p. 29, pi. 
ix,f. 1-6, 1878. 

Miocene: Table Mountain, Oalifomia. 
Rhns Uddeni Lx. Fl. Dak. Gr., p. 154, pi. Mi, f. 2, 1892. 

Dakota group: Kansas. 

Cheyenne sandstone: Belvidere, Kansas. 
Rhns vexans Lx. Cret. and Tert. Fl., p. 195, pi. xli, f. 20, 1883. 

Green Biver group: Florissant, Colorado. 
RhiiB? Westii Kn. in Lx. Fl. Dak. Gr., p. 154, pi. xxxviii, f. 9, 10, 
1892. 

Dakota group: Kansas. 
Rhus Winchellii Lx. Cret. and Tert. Fl., p. 236, 1883. 

Fort Union group : Yellowstone Valley. 
Rhns sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 145, 1897. - 

Fort Union group : Black Buttes, Wyoming. 
Rhus? sp., Kn. Bull. Geol. Sooi Am., vol. viii, p. 133, 1897. 

Laramie group: Lance Creek, Converse County, Wyoming. 

ROOERSIA Fontaine. Potomac Fl., p. 287, 1889. 
Rogersia angnstifolia Font. Potomac FL, p. 288, pi. cxliii, f. 2; cxlix, 
f. 4, 8; cl, f. 2-7, 1889. 
Potomac formation: Fredericksburg, Virginia. 
Rogersia longifolia Font. Potomac Fl., p. 287, pi. cxxxix, f. 6 ; cxliv, 
f. 2; cl, f. 1; cUx, f. 1, 2, 1889. 
Potomac formation: Kankeys, near Dutch Gap Canal, and Fred- 
ericksburg, Virginia. 

ROSA Tournefort. £x Linnaeus^ Syst., ed. i^ p. 1735. 
Rosa HiUiaB Lx. Cret. and Tert. Fl., p. 199, pi. xl, f. 16, 17, 1883. 
Green Biver group: Florissant, Colorado. 

ROSELLimTES (De Not) Meschinelli, SyUoge Fung. Foss., p. 14, 

1892. 
Rosellinites lapidens (Lx.) n. comb. 

Sphffirit«8 lapideuB (Lx. ) MeschineUi. SyUoge Fnng. Foes., p. 30, 1892. 
Spberia lapidea Lx. Ann. Rept. U. S. Geol. and Geogr. Sanr. Terr., p. 373, 
1872 [1873] ; Tert. Fl., p. 34, pi. i, f. 3, 1878. 

Laramie group: Baton Mountains, Colorado. 

SABAL Adanson. Fam. PL, vol. ii, p. 495, 1763. 
Sabal Campbelli Newby.= Sabalites Campbelli. 
Sabal communis Lx.s Flabellaria eoeenica. 
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Sabal goldiana Lx. Ann. Bept. U. S. Geol. and Oeogr. Sarv. Terr., 
p. 377, 1872 [1873]. [Not afterwards referred to by Lesqnereox. Same 
as Sabalites Gampbellif] 

1: Golden, Colorado. 

Sabal Grayana Lx.=r Sabalites Grayanus. 

Sabal imperlalis Dn. Trans. Boy. Soc. Canada, vol. i, sec. iv, p. 26, pi. 
vi, f. 23-236, 1882 [1883]; op. cit., vol. xi, sec. iv, p. 67, pL xiv, f. 61, 
1893 [1894]. 

Sabal flp. Newby. Bost. Jonm. Nat. Hist., toI. yil, p. 515, 1863. 
Upper Cretaceous: Nanaimo; Port McNeill. 

Sabal migor ? (XJng.) Heer. Fl. Tert. Helv., vol. i, p. 88, pi. xxrr; pi. 
xxxvi, f. 1, 2, 1856; Lx., Ann. Bept. TJ. S. Geol. and Geogr. Surv. Terr., 
p. 296, 1871 [1872]. [Not afterwards recognized. Probably referred 
to Sabalites Oampbelli.] 

Flabellaria m^or. Ung. Chlor. Piot., p. 42, pL xir, f. 2, 1842. 
Eocene f: Head of Snake Biver, Yellowstone National Park. 
Sabal Fowellii Newby. Proc. IT. S. Nat. Mus., vol. v, p. 604, 1882 
[1883]. 
Eocene: Green Biver, Wyoming. 
Sabal sp., Newby. = Sabal imperialis. 

SABALITES Saporta. £tades ii; Ann. d. Sci. Nat., 6tli ser., voL iii, 
p. 77, 1806. 

SabaUtea Campbell! (Newby.) Lx. Tert FL, p. 113, 1878. 

Sabal Campbelli Newby. Boat. Jonm. Nat. Hist., vol. rii, p. 615, 18S3 ; Later 
Extinct Floras, p. 41, 1868. 
Denver group: Golden, Colorado. 
Fort Union groap: Yellowstone Biver, Montana. 
Laramie groap : Baton Mountains, and Gehrnngs, Colorado ; . .ack 
Buttes, Wyoming. 

1: Vancouver, British Columbia, etc. 

Sabalites frnctifer Lx. ex. p. Tert. FL, p. 114, pi. xi, f. 3, 3a, 1878. 

Flabellaria f frnotifera Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 
396, 1873 [1874]. 

Denver group: Golden, Colorado. 
Sabalites fructifer Lx. [Tert FL, pi. xi, fig. 3a and fruit on fig. 31 = 

Nyssaf racemosa. 
^abalite8 Orayanna Lx. Tert Fl., p. 112, pi. xii, f. 1, 2, 1878. 

Sabal Grayana Lx. Trans. Am. Phil. Soc., vol. ziii/p. 412, pi. xiv, f. 4-6, 1869. 
Eolignitic: Mississippi and Arkansas. 

Laramie group: Golden, Colorado; Point of Bocks, Wyoming. 
1: Pleasant Park, California. 

SAOENOFTERIS Presl. In Sternberg Vers., vol. ii, p. 164, 1838. 
Sagenopteris elliptica Fx>nt Potomac Fl., p. 149, pi. xxvii, f. 9, 11-17, 
1889. 
Potomac formation: Near Potomac Eun and Kankeys, Virginia; 
Baltimore, Md. 
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Sagenopteris latifolia Font. Potomac FL, p. 148, pi. xxvii, f. 10, 1889. 
Potomac formation: Near Telegraph Station, Yirginia. 
Horsetown beds: Shasta Goanty, California. 
Sagenopteris Mantelli (Dank.) Schenk. Dentsch. Weald. FL, 
PalaBontogr., vol. xix p. 222, 1871; Font., in Diller and Stanton, 
Ball. Oeol. Soc. Am., vol. v, p. 450, 1894. 
Knoxville beds: Tehama Goanty, California. 
Sagenopteris virginiensis Font. Potomac FL, p. 150, pi. cxxzviii, L 
13; cxxxix, f. 1, 1889. 
Potomac formation: Fredericksburg, Virginia. 
Sagenopteris sp.. Font in Biller and Stanton. Boll. OteoL Soc Am., 
vol. y, p. 450, 1894. 
Knoxville beds: Tehama Goanty, California. 

SAOITTARIA Bappias. Ex Linnseas. Syst., ed. i, 1735. 
Sagittaria Victor-Masoni Ward. Fifteenth Ann. Bept. U. S. Oeol. 
Sarv., p. 354, pi. iii, f. 6, 1895. 

Potomac formation : Mount Yemon, Virginia; 
Sagittaria pnlchella Heer. Fl. Foss. Alask., p. 25, pi. i, f. 15, 1869. 

Eocene f: Alaska. 
Sagittaria n. sp.f £x. Proc. U. S. Kat. Mus«, vol. x, p. 37, 1887. 

Eocene f: Sitka, Alaska. 

SALICIPSYIiLnM Fontaine. Potomac Fl., p. 302, 1889. 
Saliciphyllum ellipticmn Font. Potomac Fl., p. 303, pi. cxlvi, f. 2, 4; 
cl, f. 8; clxiii, f. 5; clxvi, f. 2, 1889. 
Potomac formation: near Dutch Gap Canal, Fredericksburg, and 
near Brooke, Virginia. 
Saliciphyllmn longifolimn Font. Potomac FL, p. 302, pi. cl, f. 12, 
1889. 
Potomac formation: near Potomac Bun, Virginin. 
Saliciphyllum parvifolimn Font. Potomac Fl., p. 303, pi. dxxii, f. 
5, 1889. 
Potomac formation: Baltimore, Maryland. 
Salisburia adiantoides ITng.=Ginkgo adiantoides. 
Salisburia biternata Lx.=;Ginkgo biternata. 
Salisburia (Ginkgo) lepida Heer. Dn.sGinkgo lepida.. 
Salisburia nana Dn.= Ginkgo nana. 
Salisburia pusilla Dn.=Ginkgo pusilla. 
Salisburia (Ginkgo) sibirica Heer Dn.=Ginkgo sibirica. 
Salisburia, nuts of, Dn.=:Ginkgo sp. 

Salisburia, nutlets o^ Dn. Trans. Boy. Soc Canada, vol. iii, sec iv, 
p. 17, 1885 [1886]. 
Lower Laramie group: Canada. 

SALIZ (Toumefort.) Linnseus. Syst., ed. i, 1735. 
Saliz amygdalsefolia Lx. Cret. and Tert-FL, p. 156, pi. xxxi, £ 1, 2, 
1883. 

Green Biver group : Florissant, Colorado. 

Miocene: John Day Valley, Oregon. 



KHOWLTON.] TERTIARY PLANTS OF NORTH AMERICA. 207 

Saliz angnata Al. Br. In Buckl. GeoL; also in Stizenberger Yerst., 
p. 77, 1851; Lx., Ann. Kept. U. S. Geol. and Oeogr. Sorv. Terr. 1871, 
snppl., p. 6, 1871 [1872] J Tert. Pl.j p. 168, pi. xxii, £ 4, 5, 1878. 
Oreen Eiver groap: Green River Station, Wyoming. 
Tertiary: Montana, Wyoming, Ken tacky, California, etc. 
Salix caUfomica Lx. Mem. Mas. Comp. Zool., vol. vi, no. 2, p. 10, pi. 
i, f. 18-20, 1878. 
Miocene: Table Moantain, Oalifomia. 
Saliz cmieata Newby. Later Extinct Floras, p. 21, 1868. 

Dakota groap: Moath of Big Sioux, Nebraska. 
Saliz deleta Lx. Fl. Dak. Gr., p. 49, pi. iii, f. 8, 1892. 

Dakota groap: Kansas. 
Saliz densinervis Lx. Am. Jonrn. Sci., vol. xxvii, p. 364, 1859; GeoL 
Tenn., p. 427, pi. K, f. 9, 1869. 
Pleistocene f: Somerville, Fayette County, Tennessee. 
Saliz elliptica Lx. Mem. Mas. Comp. Zool., vol. yi, na 2, p. 10, pi. i^ 
f. 22, 1878. 
Miocene: Chalk Bluffs, California. 
Saliz elongata O. Web. Palaeontogr., vol. ii, p. 177, pi. xix, f. 10, 1853 ; 
•Lx., Ann. Kept. TJ. S. Geol. and Geogr. Surv. Terr., p. 372, 1872 [1873] ; 
Tert. FL, p. 169, pi. xxii, f. 6, 7, 1878. 
Green River group: Elko Station, Nevada. 
Saliz Engelliardti Lx. Proc. U. S. Nat. Mus., vol. xi, p. 17, pi. viii, 
f. 2, 1888. 
Miocene: John Day Valley, Oregon. 
Saliz evanstoniana Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. 
Terr. 1871, suppl., p. 10, 1871 [1872]. [Not afterwards mentioned by- 
author.] 
Laramie group f: Evanston, Wyoming. 
Salix flexuosa Newby. = Salix protesBfoIia flexuosa. 
SaUz groenlandica Heer. Fl. Foss. Arct., vol.d, p. 101, pi. iv, f. 8-10, 
1868; Lx., Ann. Rept U. S. Geol. and Geogr. Surv. Terr., p. 296, 1871 
[1872 J. [Not afterwards recognized by Lesquereux.] 
Laramie group f Six miles above Spring Canyon, Montana. 
Saliz Hayei Lx. Fl. Dak. Gr., p. 48, pi. iii, f. 7, 1891. 

Dakota group: Kansas. 
SaUz inaBqnalis Newby. Fl. Amboy Clays, p. 67, pi. xvi, f. 1, 4, 6; 
xvii, f. 2-7, 1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
Saliz Integra Gopp. Zeitschr. Deutsch. Geol. GeselL, vol. iv, p. 493, 
1852; Lx., Ann. Rept. F. S. Geol. and Geogr. Surv. Terr., p. 397, 1873 
[1874]; Tert. F., p. 167, pi. xxii, f. 1, 2, 1878. 

: Black Buttes, Wyoming; Golden, Colorado; Corral 

Hollow, California. 
Saliz ialandicus Lx. Am. Journ. Sci., vol, xxvii, p. 360^ 1859. 
: Bellingham Bay. 
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Saliz kamloopsiaxia Dn. Trans. Eoy. Soc, Canada, vol. viii, sec. iv, 
. p. 00, f. (in text) 32, 1800. 

Eocene f: Kamloops, British Oolumbia. 
Saliz laramiawfl Dn. Trans. Boy. Soc. Canada, vol. iv, sec. iv, p. 28, 
pl.i,f. 10, 1886 [1887]. 
Upper Laramie group : Great Valley. 
Saliz Lavateri Heer. Fl. Tert Helv., vol. ii, p. 28, pL Ixvi, f. 1-12, 
1856; Fl. Foss. Alask., p. 27, pl. ii, f. 10,'l860. 
Eocene f: Port Graham Alaska. 

1: Sams Creek, Oregon. 

Salix Libbeyi Lx. Cret. and Tert. FL, p. 156, pl. xxxi, f. 3, 1883. 

Green Eiver group: Florissant, Colorado. 
Saliz macrophylla Heer. Fl. Tert. Helv., vol. ii, p. 20, pl. Ivii, 1856; 
Fl. Foss. Alask., p. 27, pl. ii, f. 0, 1860. 
Eocene Y: Port Graham, Alaska. 
Saliz media Heer. Fl. Tert Helv., vol. ii, p. 32, pl. i, f. f ; Ixviii, f. 
14-10, 1856; Lx., Ann. Bept U. S. Geol. and Geogr. Surv. Terr. 1871, 
suppL, p. 6, 1871 [1872]; Tert. FL, p. 168, pL xxii, f. 3, 1878. 
Green Eiver group: Green Eiver, Wyoming; Elko Station, 

Nevada. 
Eolignitic: Wiokliflfe, Kentucky. 
Saliz Meekii Newby. Later Extinct Floras, p. 10, 1868. 
Dakota group: Blackbird Hill, Nebraska. 
Clay marl (Upper Cretaceous) : Cliffwood, New Jersey. 
Saliz membranacea Newby. Later Extinct Floras, p. 10, 1868; FL 
Amboy Clays, p. 66, pl. xxix, f. 12, 1805 [1806]. 
Amboy clay: Sajrreville, New Jersey. 
Saliz minnta Kn. Proc. U. S. Nat. Mus., vol. xvii, p. 218, pl. ix, f. 1, 
1804. 
Eocene Y: Herendeen Bay, Alaska. 
Saliz nervillosa Heer. PhylL Cret. d. Nebr., p. 15, pL i, f. 3, 1866; 
Lx., FL Dak. Gr., p. 40, 1802. 
Dakota group : Tehama, Nebraska. 
Saliz Newberryana Hollick in Newby. FL Amboy Clays, p. 68, pL 
xiv, f. 2-7, 1805 [1806]. 
Amboy clay: New Jersey. 
Saliz pacifica Dn. Trans. Eoy. Soc. Canada, vol. i, sec. iv, p. 26, pl. 
vii, f. 24, 1882 [1883]. 

Upper Cretaceous: Baynes Sound. 

Saliz proteeefolia Lx. Am. Joum. ScL, vol. xlvi, p. 04, 1868; Bept. 
on Clay in N. J., p. 20, 1878. 
Dakota group : -Decatur, Nebraska. 
Amboy clay : Woodbridge and Sayreville, New Jersey. 
Cretaceous: Marthas. Vineyard. 
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Saliz proteasfolia flezuosa (Newby.) Lx. Fl. Dak. Gr., p. 50, pi. xliv, 
f. 4, 5, 1892. 

Salix flexuosa New by. Later Extinct Floras, p. 21, 1868; 111. Cret. and Tert. 
PL, pL i, f. 4, 1878. 
Dakota group: Kansas. 
Oretaceous: Seacliif, Long Island. 
Saliz proteasfolia lanceolata Lx. Fl. Dak. Gr., p. 50, pi. Ixiv, f. 6-8, 
1892. 
Dakota group: Ellsworth County, Kansas. 
Saliz protesefolia linearifolia Lx. Lx. Fl. Dak. Gr., p. 49, pi. Ixiv, f. 
1-3, 1892. 
Dakota group: Kansas. 
Saliz protesefolia longifolia Lx. Fl. Dak. Gr., p. 50, pi. Ixiv, f. 9, 
1892. 
Dakota group : Ellsworth County, Kansas. 
Saliz pnrpiiroides Hollick. Bull. Torr. Bot. Club, voL xxi, p. 50, i)l. 
dxxiv, f. 9, 1894. 
Cretaceous: Seacliif, Long Island. 
Saliz Rasana Heer. Fl. Foss. Arct., vol. i, p. 102, pi. iv, f. 11-13; 
pi. xlvii, f. 11, p. 139; pi. xxi, f. 13, 1868. 
Eocene f: Cook Inlet, Alaska. 

Miocenef : Mackenzie Eiver; John Day Valley, Oregon. 
Liguitic tertiary: Great Valley. 
Saliz Schimperi Lx. Froc. U. S. Nat. Mus., vol. xi, p. 21, pi. xiii, f. 
5,1888. 
Eocene f: Cherry Creek, Oregon. 
Saliz tabellaris Lx. Trans. Am. Phil. Soc., vol. xiii, p. 414, pi. xvii, 
• f. 4, 1869. 

Eolignitic: Mississippi. 
Saliz varians Gopp. Zeitscfar. d. Deutsch. Geol. Gesell, vol. iv, p. 
493, 1852; Tert. Fl. v. Schossnitz, p. 26, pi. xix, f. 17, 18; xx, f. 1, 2, 
1855; Heer, Fl. Foss. Alask., p. 27, pi. ii, f. 8; iii, f. 1^, 1869. 
Eocene?: English Bay; Neniltochik, Alaska. 
Saliz Worthenii Lx. Trans. Am. Phil. Soc, vol. xiii, p. 414, pi. xv, 
f. 7, 1869. 
Eolignitic: Lagrange, Tennessee; Mound City, Illinois. 
Saliz sp., Hollick. Trans. N. Y. Acad. Sci., vol. xii, p. 32, pi. ii, f. 15, 16, 
1892. 
Cretaceous: Staten Island. 
Saliz sp., Dn. Trans. Eoy. Soc. Canada, vol. xi, sec. iv, p. 57, pi. vii, 
f. 22, 1893 [1894]. 
Upper Cretaceous: Port McNeill, Vancouver. 
Saliz sp., Newby. Fl. Amboy Clays, p. 68, pi. xiii, f. 6-8, 1895 [1896]. 

Amboy clay: No location. 
0aliz sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 140, 1897. 
Montana formation: Near Hangers, Wyoming. 
BuU.153 14 
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Saliz sp., Kn. Boll. Geoh 8oc. Am,, vol. viii, p. 134, 1897. 

Fort Union group : Lightning Creek, Converse County, Wyoming. 
Saliz sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 148, 1897. 

Laramie group: Bock Springs, Wyoming. 
Saliz, fruiting catkin of, Lx. Fl. Dak. Gr., p. 51, pi. viii, f. 6, 1892. 

Dakota group: Near Delphos, Kansas. 

SALVINIA Adanson. Fam. PI., vol. ii, p. 15, 1763. 
Salvinia Alleni Lx.= Tmesipterls AUeui. 
Salvinia attenuata Lx.= Marsilea attenuata. 
Salvinia cyclopbylla Lx.= Phyllites cyclophylla. 
Salvinia elliptdca Newby. Mss. Hollick, Bull. Torr. Bot. Club, vol. 
xxi, p. 255, pi. ccv, f. 14, 14a, 15, 1894. 

Upper Cretaceous f: Carbonado, Washington. 
Salvinia sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 133, 1897. 

Laramie group : Lance Creek, Converse County, Wyoming. 

SANTALIJM Linnseus. Gen., ed. 2, p. 165, 1742. 
Santalnm Americannm Lx. Cret. and Tert. FL, p. 164, pi. xxxii, f. 7, 
1883. 
Green River group: Florissant, Colorado. 

SAPINDOPSIS Fontaiue. Potomac Fl., p. 296, 1889. 
Sapindopsis brevifolia Font. Potomac Fl.,p. 300, pi. cliii, f. 4; clv^ 
f. 1,7; clxiii, f. 3, 1889. 

Potomac formation : Near Brooke, Virginia. 
Sapindopsis cordata Font. Potomac Fl., p. 296, pi. cxlvii, f. 1, 1889. 

Potomac formation : Fredericksburg, Virginia. 
Sapindopsis elliptica Font. Potomac Fl., p. 297, pi. cxlvii, f. 3, 1889. 

Potomac formation : Fredericksburg, Virginia. 
Sapindopsis magnifolia Font. Potomac Fl., p. 297, pi. cli, f. 2, 3; clii, 
f.2,3; cliii, f. 2; cliv,f.l,5; civ, f. 6, 1889. 

Potomac formation : Near Brooke and White House Bluff, Virginia. 
Sapindopsis obtosifolia Font. Potomac Fl., p. 301, pi. clvi, f. 13; 
clix, f. 3-6, 1889. 

Potomac formation: Deep Bottom and near Brooke, Virginia. 
Sapindopsis parvifolia Font. Potomac FL, p. 300, pi. cliv, f. 6, 1889. 

Potomac formation : Near Brooke and White House Bluff, Virginia. 
Sapindopsis tenoinervis Font. Potomac Fl., p. 30L, pi. cliii, f. 1, 1889. 

Potomac formation : Near Brooke, Virginia. 
Sapindopsis variabilis Font. Potomac Fl., p. 298, pi. cli, f. 1; clii, f. 
1, 4; cliii, f. 3; cliv, f. 2-4; civ, f. 2-5, 1889. 

Potomac formation : Near Brooke and White House Bluff, Virginia. 

SAPINOXrS Tournefort ex. Linnaeus. Gen. PI., ed. i, p. 359, 1737. 
Sapindns aflSnis Newby. Later Extinct Floras, p. 51, 1868. 

Fort Union group: Gladstone, Dakota; Great Valley, Montana; 
Woody Mountains, British Columbia. 
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Sapindus alatns Ward. Bull. U. 8. Geol. Snrv., no. 37, p. 68, pi. xxxi, 
t 3, 4, 1887. 
Fort Union group: Seven-Mile Greek, Montana. 
Sapindus americanns Lx. Am. Journ. Sci., vol. xxxii, p. 359, 1861^ 
Geol. Vt, vol. ii, p. 715, f. 142, 143, 144, 145, 1861. 

: Brandon, Vermont. 

Sapindus angostifolias Lx. Ann. Bept. IT. S. Geol. and Geogr. Surv. 
Terr., p. 415, 1873 [1874"]; Tert. FL, p. 265, pi. xlix, f. 2-7, 1878. 
Eocene: Kentucky. 

Green River group : Florissant, Colorado. 
Eolignitic: Wickliffe, Kentucky. 
Miocene: John Day Valley andf Lanes Creek, Oregon. 
Sapindus apicnlatos Vel. Fl. Boelim. Kriedefl., Theil iii, p. 6 [53], pi. 
vii [xxii], f. 1-^, 1884 J HolUck, Trans. K Y. Acad. Sci., vol. xvi, p. 
133, pL xiii, f. 1, 2, 1897. 
Clay marl (Upper Cretaceous) : ClifFwood, New Jersey. 
Sapindus caudatus Lx. Ann. Eept. U. S. Geol. and Geogr. Surv. 
Terr., p. 380, 1872 [1873]; Tert. Fl., p. 264, pi. xlviii, f. 6, 1878. 
Denver group: Golden, Colorado. 
Eolignitic Y: Gross Lake, Louisiana Y 
Sapindus coriaceus Lx. Ann. Bept. XT. S. Geol. and Geogr. Surv. 
Terr., p. 415, 1873 [1874]; Tert. FL, p. 265, pi. xlix, f. 12-14, 1878. 
Green Biver group: Elko Station, Kevada. 
Eolignitic Y: Y Cross Lake, Louisiana. 
Sapindus Dentoni Lx. Bull. U. S. Geol. and Geogr. Surv. Terr., vol. 
i, p. 388, 1875 [1876] ; Ann. Bept. U. S. Geol. and Geogr. Surv. Terr., 
p. 315, 1874 [1876] J Tert. Fl. p. 265, pi. Ixiv, f. 2-4, 1878. 
Green Biver group Y: Mouth White Biver. 
Sapindus diversifolius Lx. Fl. Dak. Gr., p. 158, pi. Ixiv, f. 18, 1892. 

Dakota group: Kansas. 
Sapindus dubius TTng. Denkschr. Wien. Akad., vol. vii (Foss. Fl. v. 
Gleichenbg.), p. 180 [24], pi. v, f. 11, 1854; Lx., Proc. U. S. Nat. Mus., 
vol. xi, p. 12, 1888. 
Eolignitic: Wickliffe, Kentucky. 
Sapindus fialsifolius Al. Br. in Stizenberger. Verstein., p. 87, 1851; 
Lx., Proc. U. S. Nat. Mus., vol. xi, p. 12, pi. iv, f. 4, 1888. 
JnglanB falsifolia Al. Br. in Bnokl. G«ol. 

Eolignitic: Boaz Station, Graves County, Kentucky. 
Sapindus grandifoliolus Ward. Bull. U. S. G^l. Surv., no. 37, p. 67, 
pi. XXX, f. 3-5; pi. xxxi, f. 1, 2, 1887. 
Fort Union group: Seven-Mile Creek, Montana. 
Sapindus inflezus Lx. Cret and Tert. Fl., p. 182, pi. xxxii, f. 2, 1883. 

Green Biver group: Florissant, Colorado. 
Sapindus lancifolius Lx. Cret. and Tert. FL, p. 182, pL xxxii, f. 3-6; 
pi. xxxvii, f. 9, 1883. 
Green Biver group: Florissant, Colorado. 
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Sapii^dns membranaceTiB Newby. Later Extinct Floras, p. 52, 1868. 

Fort Union group: Fort Union, North Dakota. 
Sapindus Morrisoni Lx. Oret. and Tert FL, p. 83, pi. xvi, f. 1, 2, 
1883; Fl. Dak. Gr., p. 168, pi. xxxv, f. 1, 2, 1892. 
Dakota group: Morrison, Colorado; Kansas; New Ulm, Minne- 
sota. 
Oretaceous: Glen Gove, Long Island; Marthas Vineyard. 
Sapindus obtnsifolins Lx. Ann. Bept. U. S. Geol. and Geogr. Snnr. 
Terr., p. 419, 1873 [1874]; Tert. FL, p. 266, pi. xlix, f. 8-11, 1878. 
Green Biver group f: Eight miles southeast of Green Biver Sta- 
tion, Wyoming. 
Fort Union group: Bad Lands, Dakota. 
Sapindus stellariaBfoUos Lx. Tert. Fl., p. 264, pi. xUx, f. 1, 1878. 

Green Biver group: Florissant, Colorado. 
Sapindus undulatns Al. Br. in Stizenberger. Yerstein, p. 87, 1851; 
Lx., Trans. Am. Phil. Soc., vol. xiii, p. 420, pi. xxii, f. 6, 1869. 
Eolignitic: Mississippi. 
Sapindus sp., Dn. Trans. Boy. Soc. Canada, vol. v, sec. iv, p. 35, 1887 
[1888J. 
Upper Laramie group: North Saskatchewan. 
Sapindus sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 142, 1897. 
Laramie group Y: *<Dutton Creek eoal," Wyoming. 

SAPOTACITES Ettingshausen. Abhandl. d. k. k. G^ol. Beichsan- 

stalt. [Tert. Fl. Uaring], vol. ii, abt. iii, p. 61, 1853. 
Sapotacites americanus Lx. Geol. Tenn., p. 428, pi. E., f. 8, 1869. 

Pleistocene Y: Somerville, Fayette County, Tennessee. 
Sapotacites Haydenii Heer. Proc. Phil. Acad. Sci., vol. x, p. 265, 
1858; Newby., Later Extinct Floras, p. 8, 1868. 
Dakota group: Kansas. 
Sapotacites retusus Heer. Fl. Foss. Arct., vol. vii, p. 32, pi. Ixi, f. 10, 
1883; Newby,, Fl. Amboy Clays, p. 123, pi. liii, f. 5, 6, 1895 [1896J. 
Amboy clay, Woodbridge, New Jersey. 
Sapotacites sp.Y Lx. Fl. Dak. Gr., p« 114, pi. Ixv, f. 3, 1892. 
Dakota group: Kansas. 

SASSAFRAS Linnaeus. Syst., ed. i, 1735. 

Sassafras acutilobum Lx. Cret. Fl., p. 79, pi. xiv, f. 1-2, 1874; Hol- 
lick, Trans. N. Y. Acad. Sci., vol. xii, p. 236, pi. vii, f. 1, 1893. 

Dakota group : Salina Biver, Kansas. 

Cretaceous: Glen Cove, Long Island; Marthas Vineyard. 

Amboy clay: Woodbridge, New Jersey. 

Clay marl (Upper Cretaceous) : Cliffwood, New Jersey. 

Sassafras bilobatum Font. Potomac FL, p. 290, pi. clvi, 1 12; olxiv, 
f. 4, 1889. 
Potomac formation : Near Brooke, Virginia. 
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Sassafras (Araliopsis) Bnrpeana Dd. Trans. Boy. Soc. Canada, vol. 
iii,8ec.iv,p.l7,1886[1886]; op.cit.,vol.iv.,p.28,pl.ii,f.ll, 1886 [1887 j. 
Canadian npper Laramie: Calgary, Canada. 
Sassafras (Araliopsis) cretacenm Newby. Later Extinct Floras, p. 
14, 1868; Lx., 111. Cret. and Tert. PL, pi. vl, f. 1-4, 1878; Cret Fl., 
p. 80, pi. xi, f. 1, 2; xii, f. 2, 1878. 
Dakota group: Nebraska and Kansas. 
Sassafras (Araliopsis) cretacenm dentatnm Lx. Ann. Eept. U. S. 
Geol. and Qeogr. Surv. Terr., p. 344, 1874 [1876] ; Cret. Fl., pi. xi,f. 1, 2. 
Dakota group: Kansas Y 
Sassafras (Araliopsis) cretacenm grossedentatnm Lx. Fl. Dak. 
Gr., p. 101, pi. li, f. 5, 1892. 
Dakota group: Kansas. 
Sassafras cretacenm heterolobnm Font. Potomac FL, p. 289, pL 
clii, f. 6; dix, f. 8; clxiv, f. 5, 1889. 
Potomac formation: Near Brooke, Virginia. 
Sassafras (Araliopsis) cretacenm obtnsnm Lx. Cret. FL, p. 80, pi. 
xii, f. 3; xiii, f. 1, 1874; FL Dak. Or., p. 102, 1892. 

Sassafras (Araliopsis) obtnsam Lx., Cret. and Tert. Fl., p. 66, 1883. 

Cheyenne sandstone: Belvidere, Kansas. 
Dakota group: Kansas. 
Sassafras (Araliopsis) dissectnm Lx. Cret. and Tert. FL, p. 57, 
1883; FL Dak. Gr., p. 101, pi. xiv, f. 1, 1892. 
Dakota group : Fort Barker, Kansas. 
Sassafras (Araliopsis) dissectnm S3rmmetricnm HoUick. Bull. 
Torr. Bot. Club, voL xxii, no. 5, p. 226, pl.'ccxxxvi, 1895. 
Dakota group: Fort Uarker, Kansas. 
Sassafras harkeriana Lx. = Cissites harkerianus. 
Sassafras hastatnm Newby. FL Amboy Clays, p. 88, pi. xxvii, f« 4-6 ; 
xxviii, f. 1,2; xl, f. 4, 1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
Sassafras Leconteanum Lx.=Persea Lecontiana. 
Sassafras (Araliopsis) mirabile Lx. Cret. FL, p. 80. pL xii, f. 1, 1874 ; 
Cret. and Tert FL, p. 66, 1883. 

Sassafras xnirabilis Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 424, 

1872 [1873]. 
Platanns latiloba Newby. Later Extinct Floras, p. 23, 1868. 
Dakota group: Kansas. 
Sassafras Mndgii Lx. Am. Joum. ScL, vol. xlvi, p. 99, 1808; Cret. 
FL, p. 78, pi. xiv, f. 3, 4; xxx, f. 7, 1874. 
Dakota group: Salina River, Kansas. 
Cheyenne sandstone: Belvidere, Kansas. 
Sassafras obtusu(s)m Lx.^Cissites salisburiaefolius. 
Sassafras (Araliopsis) obtusum Lx. Cret. and Tert. Fl., p. 56] = Sassa- 
fras cretaceum obtusum. 
Sassafras (Araliopsis) papillosum Lx. Fl. Dak. Gr., p. 102, pi. vi, 
f. 7, 1892. 
Dakota group: Kansas. 
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Sassafras parvifoliuxn Font. Potomac FI., p. 289, pi. cxxxix, f. 7, 
1889. 
Potomac formation : Baltimore, Maryland. 
Sassafras ( Araliopis) platanoides Lx. Oret. and Tert. Fl., p. 58, pi. 
vii, f. 1, 1883. 
Dakota gronp: Kansas. 
Sassafras? primordiale Lx. Fl. Dak. Gr., p. 100, pi. xvi, f. 10, 1892. 

Dakota group: Kansas. 
Sassafras progenitor Newby. MSB. Hollick, Bull. Torr. Bot. Club, 
vol. xxi, p. 63, pi. clxxiv, f. 1, 1894; Newby., Fl. Amboy Clays, p. 8^, 
pi. xxvii, f. 1-3, 1895 [1896]. 
Cretaceous: Oak Neck, Long Island; Marthas Vineyard. 
Amboy clay: Woodbridge, New Jersey. 
Sassafras (Araliopsis) recurvatnm Lx. Oret. and Tert. FL, p. 57, 
1883. 

Platanus reoarvata Lx. Cret. FL, p. 71, pi. x, f. 3-5, 1874. 
Sastafras recurvatas Lx. Ann. Rept., U. S. Geol. and Geo^cr. Snrr. Terr., p. 
424, 1872 [1873]. 

Dakota group: Near Fort Harker, Kansas. 
Sassafras Selwynii Dn. Oeol. Surv. Canada, Bept. Prog, for 1879-80, 
p.53A, 1881; Trans. Roy. Soc. Canada, vol. iv, seciv, p. 28, pi. li,f. 
13, 1886 [1887]. 
Canadian upper Laramie: Souris Kiver. 
Sassafras snbintegrifolinm Lx. Am. Joum. Sci.,yol. xlyi, p. 99, 1868; 
Fl. Dak. Gr., p. 99, pi. xiv, f. 2, 1892. 
Dakota group : Kansas. 
Sassafras sp., Lx. Ann. Bept. IT. 8. Oeol. and Oeogr. Surv. Terr., p. 
298, 1871 [1872]. [Not afterwards mentioned by Lesquereux.] 
Laramie group f: Six miles above Spring Canyon, Montana. 
Sassafras (Araliopsis) sp., Lx. Bept. on Clays in N. J., p. 29, 1878. 

Amboy clay: Burts Creek, New Jersey. 
Sassafras sp., Dn. Trans. Boy. Soc. Canada, vol. i. sec. iv, p. 27, pi. vii, 
f. 30, 30a, 1882 [1883]. 
Upper Cretaceous: Baynes Sound; Vancouver Island. 
Sassafras sp., Kn. in Hill. Am. Joum. Sci., vol. 1, p. 212, 1895. 
Cheyenne sandstone : Belvidere, Kansas. 

SCIRPI7S (Tournefort) LinnsBus. Syst., ed. i, 1735. 
Scirpns sp., Dn. Bept. on Oeol. and Bes. near 49tli Parallel, Appen. 
A, p. 329, 1875. 
Lignitic Tertiary: Porcupine Creek. 
Scirpus sp., Dn. Bept. on Oeol. and Bes. near 49tli Parallel, Appen. 
A, p. 329, 1875. 
Lignitic Tertiary: Porcupine Creek. 

SCLEROPTERIS Saporta. Pal^outol. Fran9aise: PI. Jurass., vol. i, 

p. 364, 1873. 
Scleropteris dentata Font. Potomac Fl., p. 153, pi. Ixiii, f. 3, 4, 1889. 
Potomac formation: Fredericksburg::, Virginia. 
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Scleropteris elliptica Font Potomac Fl., p. 151, pi. xxviii, f. 2, 4, 6; 
xxix, t 1, 1889. 
Potomac formation: Fredericksburg, near Potomac Eun, near 
Dutch GapCaual, Kankeys, and near Telegraph Station,yirginia. 

Scleropteris elliptica longifolia Font. Potomac FL, p. 152, pi. xxviii, 
f. 7, 1889. 
Potomac formation : Fredericksburg, Virginia. 

Scleropteris vemonensis Ward. Fifteenth Ann. Bept. U. S. Oeol. 
Surv., p. 349, pi. ii, f. 1-3, 1895. 
Potomac form"ation : Mount Vernon, Virginia, 
Scleropteris virginica Font. Potomac FL, p. 152, ph xxviii, f. 3, 5, 
1889. 
Potomac formation: Dutch Gap Canal, Virginia. 

SELAG-INEIiLA Beauvois. Prodr. ^theog., p. 101, 1805. 
Selaginella Berthondi Lx. Ann. Kept. U. S. Geol. and Oeogr. Surv. 
Terr., p. 395, 1873 [1874] ; Tert. FL, p. 46, pi. v, f. 12, 12a, 1878. 
Denver group: Golden, Colorado. 
Selaginella falcata (Lx.) Emend. Kn. 

Selaginella f falcata Lx. Bull. U. S. Geol. and Geogr. Snrv. Terr., vol. 1, p. 365, 
1875 [1876] ; Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 297, 1874 
[1876; Tert. Fl., p. 46, pi. Ixi, f. 12-15 [non pi. Ixiv, f. 13, ISa], 1878. 
Montana formation : Point of Kocks, Wyoming. 
Selaginella falcata Lx. Ex. p. [Tert. FL, pL Ixiv, f. 13, 13a] = Lycopo- 

dium Lesquereuxii. 
Selaginella laciniata Lx. BulL U. S. Geol. and Geogr. Surv. Terr., 
vol. i, p. 378, 1875 [1876]; Ann. Rept. U. S. Geol. and Geogr. Surv. 
Terr., p. 297, 1874 [1876]; Ter. FL, p. 47, pi. Ixiv, f. 12, 12a, 1878. 
Montana formation: Point of Eocks, Wyoming. 

SCLEROTITES MescbinelU. Syllog. Fung. Foss., p. 67 [803], 1892. 
Sclerotites rubellns (Lx.) Meschinelli. Syllog. Fung. Foss., p. 69 
[805], 1892. 

Sclerotiam rubellnm Lx. Ann. Rept. U. S. Geol. and Geogr. Sarv. Terr., p. 
375, 1872 [1873] ; Tert. FL, p. 35, pL i, f. 2, 2/, 1878. 

Denver group: Golden, Colorado. 
Sclerotites sp. (Lx.) n. comb. 

Sclerotiam sp., Lx. Fl. Dak. Gr., p. 23, pi. lix, f. 4, 4a, 1891. 

Dakota group. 
Sclerotium rubellnm Lx.= Sclerotites rubellus. 
Sclerotium sp. Lx.= Sclerotites. 

SEQUOIA Endlicher. Synop. Conif., p. 197, 1847. 
Sequoia acmninata Lx. Bull. IT. S. Oeol. and Geogr. Surv. Terr., 
vol. i, p. 384, 1875 [1876]; Tert. FL, p. 80, pi. vii, f. 15-16a, 1878. 
Laramie group: Black Buttes, Wyoming. 

Sequoia acutifolia Newby. Am. Journ. Sci., vol. xli, p. 200, pi. xiv, 
f. 7, 7a, 1891. 
Kootanie: Great Falls, Montana. 



216 CATALOGL'E OF THE CRETACEOUS AND (bull. 152. 

Sequoia affinis Lx. Bull. IT. S. Geol. and Geogr. Surv. Terr., vol. i, 

p. 384, 1875 [1876]; Aun. Eept. U. S. Geol. and Geogr. Surv. Terr., 

p. 310, 1874 [1876]; Tert FL, p. 75, pi. vii, f. 3-5; pi. Ixv, f. 1-4, 1878. 

Seqaoia Langsdorffi Brongn. Lx., Ann. Kept., p. 400, 1874 [1876]; Tert. 

FL, p. 76, 1878. 

Green Biver groap*: Florissant, Colorado; Elko Station, Nevada. 
Sequoia ambigua Heer. Fl. Foss. Arct., vol. iv, abt. ii, p. 78, pi. xxi, 
1874; Font., Potomac Fl., p. 245, pi. cxviii, f. 2; cxx, f. 1-6; cxxvii, 
f. 5; cxxxii, f.3, 1889. 
Oretaceoas: Marthas Vineyard. 
Eootanie: Great Falls, Montana. ' . 

Potomac formation : Near Dutch Gap Oanal and near Telegraph 
Station, Virginia. 
Sequoia angustifolia Lx. Ann. Bept. U. S. Geol. and Geogr. Sarv. 
Terr., p. 372, 1872 [1873]; Tert. Fl., p. 77, pi. vii, f. 6-10, 1878; Oret. 
and Tert. FL, p. 240, pi. 1, 1. 5, 1883. 
Green Eiver group: Elko Station, Nevada. 
Miocene: Corral Hollow, California. 
Sequoia bifonnis Lx. Bull. U. S. GeoL and Geogr. Surv. Terr., p. 
366, 1875 [1876]; Ann. Bept. U. S. Geol. and Geogr. Surv. Terr., 
p. 298, 1874 [1876]; Tert FL, p. 80, pi. Ixii, f. 15-18a, 1878; Ward, 
Bull. U. S. Geol. Surv., no. 37, p. 16, pi. i, f. 1-6, 1887. 
Montana formation : Point of Bocks, Wyoming. 
Sequoia brevifolia Heer. Fl. Foss. Arct., vol. i, p. 93, pi. ii, f. 23, 
1868; Lx., Bull. U. S. GeoL and Geogr. Surv. Terr., vol. i, p. 365, 
1875 [1876]; Ann. Bept. U. S. GeoL and Geogr. Surv. Terr., p. 298, 
1874 [1876]; Tert. FL, p. 78, pi. Ixi, f. 25-27, 1878. 
Montana formation : Point of Bocks, Wyoming. 
Sequoia condita Lx. Bull. IT. S. Geol. and Geogr. Surv. Terr., vol. i, 
p. 391, 1875 [1876]; Ann. Bept. U. S. GeoL and Geogr. Surv. Terr., 
p. 335, pi. iv, f. 5-7, 1874 [1876] ; Cret. and Tert. FL, p. 32, pL i, f.6-7, 
9, 1883; Bept. on Clays in N. J., p. 29, 1878. 
Dakota group : Kansas. 
Amboy clay: Sayreville, New Jersey! 
Sequoia Couttsise Heer. Phil. Trans., vol. clii, pt. ii, p. 1051, pis. lix, 
lx, Ixi, 1862; Hollick, Trans. N. Y. Acad. ScL, vol. xii, p. 30, pL i, f. 5, 
1892. 
Cretaceous: Staten Island. 
Canadian upper Laramie: North Saskatchewan. 
Sequoia cycadopsis Font. Potomac FL, p. 243, pi. oxii, f. 9-11; 
cxiii, f. 1-3, 1889. 
Potomac formation: Near Brooke, Virginia. 
Sequoia delicatula Font. Potomac FL, p. 247, pL cxxi, f. 3, 1889. 

Potomac formation : Near Dutch Gap Canal, Virginia. 
Sequoia denaifolia Font. Potomac FL, p. 246, pi. cxxi, f. 4, 1889. 
Potomac formation : Near Dutch Gap Canal, Virginia. 
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Sequoia fastigiata (Sternbg.) Heer. Neue. Denkschr. Schw. Ges., 
vol. xxiii, Mem. 2, p. 11, pL i, f. 10-13, 1869; Lx,, Bull. U. S. UeoL 
and Geogr. Surv. Terr., vol. i, p. 391, 1875 [1876]; Cret. and Tert, FL, 
p. 31, 1883; Ann. Eept. TJ. S. Geol. and Geogr. Surv. Terr., p. 335, 
pi. iii,f. 2, 8, 1874[1876]. 

Caulerpites fastigiatus Sternbg. Vers., vol. ii, p. 23, 1833. 
Dakota group: Kansas. 
Sequoia formosa Lx. Am. Journ. Set., vol. xlvi, p. 92, 1868. 

Dakota group: Decatur, Nebraska. 
Sequoia gracillima (Lx.) Newby. FL Amboy Clays, p. 50, pi. ix, f. 
1-3, 1895 [1896]. 

GlyptoBtrobas gracillimns Lx. Am. Jonrn. Sci., 2d ser., vol. xlvi, p. 92, 1868 ; 
Cret. Fl., p. 52, pi. i, f. 8, 11-11/, 1874 ; Cret. and Tert. FL, p. 32, pi. i, f. 6-6&, 
1883. 

f : Forks of Pine River, Northwest Territory. 

Amboy clay: Keyport, New Jersey. 
Cheyenne sandstone: Belvidere, Kansas. 
Dakota group: Sioux City, Iowa. 
Sequoia gracilis Heer. Fl. Foss. Arct., vol. ill, abt. ii, abt 80, 1873; 
Font., Potomac Fl., p. 247, pi. cxxvi, f. 3, 4, 1889. 
Potomac formation : Near Brooke, Virginia. 
Kootanie: Great Falls, Montana. 
Sequoia Heerii Lx. Ann. Eept. TJ. S. Geol. and Geogr. Surv. Terr., 
p. 290, 1871 [1872]; Tert. Fl., p. 77, pi. vii, f. 11-13, 1878. 
Green River group f: Sage Greek,? Montana. 
Sequoia heterophylla Yel. Gymnosp. d. Bohm. Kreidf., p. 22, pi. xii. 
f. 2-4, 6-9; xiii, f. 12, 1885; Newby., Fl. Amboy Clays, p. 49, pi. vi, 
f. 1-13, 1895 [1896]. 
Amboy clay: New Jersey; Kreischerville, Staten Island. 
Sequoia Langsdorfii (Brgt.) Heer. Fl. Tert. Helv., vol. i, p. 54, pi. xx, 
f. 2; xxi, f. 4, 1855; Lx., Tert. FL, p. 76, 1878. 

Tazites Langsdorfii Brongn. Prod. Hist. V^g. Fobs., p. 108, 1828. 
Miocene: John Day Valley, Oregon; Mackenzie River. 
Green River group: Florissant, Colorado. 
Eocene: Alaska. 

Fort Union group: Montana; Porcupine Creek, Canada. 
Upper Cretaceous: Nanaimo. 
Sequoia Langsdorfii var. Heer. FJ. Foss. Alask., p. 23, pi. i, f. 105, 
1869. 
Eocene t: Near Sitka, Alaska. 
Sequoia longifolia Lx. Bull. U. S. Geol. and Geogr. Surv. Terr., vol. 
i, p. 365, 1875 [1876]; Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., 
p. 298, 1874 [1876j; Tert. Fl., p. 79, pi. vii, f. 11, 14a; pi. Ixi, f. 28, 29. 
Montana formation: Point of Rocks, Wyoming; Coalville, Utah. 
Laramie group: Greely, Coal Creek, and Marshalls, Colorado. 
Sequoia LangsdorlBQ Brongn. Lx. [Ann. Rept. 1874, p. 410] = Sequoia 
affinis. 



218 CATALOGUE OF THE CRETACEOUS AND [bull. 162. 

Sequoia Nordenskidldii Heer. Fl. Foss. Arct., vol. ii, abt. iiC P- 36, 
pi. ii, f. 13^; iv, f. la, ^, 4-38, 1870; Lx., Proc. IT. 8. Nat Mas., voL xi, 
p. 19, 1888. 
Miocene: John Day Valley, Oregon; Mackenzie Hiver. 
Gaiiadian upper Laramie: Porcapiue Greek, Great Valley. 
Sequoia pagiophylloides Font. Proc. U. S. Nat. Mas., vol. xvi, p. 
270, pi. xlii, f. 1-^a, 1803. 
Trinity division: Glenrose, Texas. 
Sequoia Reichenbachi (Gein.) Heer. Fl. Foss. Arct., vol. i, p. 83; 
pi. xliii, f. Id, 26, 5a, 1868; Lx., Gret. FL, p. 51, pi. i, f. 10-106, 1874; 
Fl. Dak. Gr., p. 35, pL ii, f. 4, 1892; Hollick, Trans. N. Y. Acad. Sci„ 
vol. xii, p. 30, pi. i, f. 18, 1892; Font, Potomac FL, p. 243, pi. cxviii, 
f. 1, 4; cxix, f. 1-5; cxx, f. 7, 8; cxxii, f. 2; clxvii, f. 5, 1889; Dn., Trans. 
Eoy. JSoc. Ganada, 1882, p. 21, 1882; Newby., FL Amboy Glays, p. 49, 
pi. ix, f. 19, 1895 [1896]. 

Avancarites Reichenliachi Gein. Charakteristik, heft ill, p. 98, pL xxiv, f. 4, 

1842. 
Abietites dabins Lx. Tert. Fl., p. 81, pi. vi, f. 20, 21, 21a, 1878. 
Livingston beds: Bozeman coal field, Montana. 
Montana formation : Point of Bocks, Wyoming. 
Amboy clay: Woodbridge, New Jersey. 
Glay marl : Gliffwood, New Jersey. 
Belly River series : Belly River, Ganada. 

Potomac formation: Dutch Gap Ganal and Fredericksburg, Vir- 
ginia. 
Dakota groap: Fort Harker, Kansas. 
Kootanie: Great Falls, Montana. 

Sequoia Reichenbachi longifolia Font Potomac FL, p. 244, pL cxvii, 
f. 8, 1889. 
Potomac formation : Near Datch Gap Ganal and Fredericksburg, 
Virginia. 
Sequoia rigida Heer. FL Foss. Arct, vol. iii, p. 80, pi. xxii, f. 5^, 11a, 
1873; Font, Potomac Fl.,p. 246, pi. cxviii, f. 3; exxi, f. 2; cxxvi, f. 2; 
cxxx, f. 3, 1889. 
Potomac formation: Near Telegraph Station and near Potomac 

Run, Virginia. 
Kootanie: Great Falls, Montana. 
Sequoia Smittiaua Heer. Zeitschr. d. deutsch. geol Gesell. 1872, p. 
161, 1872; Dn., Trans. Roy. Soc. Ganada, vol. iii, sec. iv, p. 9, pl.ii, f. 
7, 7a, 1885 [1886]. 
Amboy clayf : Sayreville, New Jersey! 

Kootanie: Goal Greek, Grows Nest Pass and Middle Fork North 
Branch Old Man^iver, British Golumbia ; Great Falls, Montana. 
Sequoia spinosa Newby. Proc. U. S. Nat. Mus., voL v, p. 504, 1882 
[1883]. 
Eocene? Gook Inlet, Alaska. 
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Sequoia snbulata Heer. Zeitschr. d. deutsch. geol., Oesell. 1872, p. 
162, 1872; Pont., Potomac FL, p. 245, pi. cxvii, f. 7, cxviii, f. 5, 6, 1889. 
Potomac formation : Near. Dntch Gap Canal, near Telegraph Sta- 
tion, and Fredericksburg, Virginia. 
Amboy clayt: Sayreville, New Jersey t 
Sequoia Winchelli Lx. OeoL and Nat. Hist. Sorv. Minn., vol. iii, p. 
10, pi. A, f. 1, 1893. 
Dakota group: Austin, Minnesota. 
Sequoia sp., Dn. Trans. Koy. Soc. Canada, vol. v, sec. iv, p. 34^ 1887. 
[Wood.] 
Upper Laramie group: Turtle Mountain. 
Lignitic: Souris Valley. 

Middle lignitic: Two hundred and forty-five-Mile Valley; Wood 
End Depot; Mackenzie Biver; Edmonton, British Columbia. • 
Sequoia sp., Dn. Trans. Boy. Soc. Canada, vol. v, sec. iv, p. 34, 1887. 
[Wood.] 
Canadian upper Laramie: Wood End Depot; Coteau; Mackenzie 
River. 
Sequoia sp., Dn. Trans. Boy. Soc. Canada, vol. v, sec. iv, p. 32, 1887. 
[Wood.] 
Belly Biver series: Bibstone Creek; Saskatchewan Biver, British 
Columbia. 
Sequoia sp., Dn. Trans. Boy. Soc. Canada, voL v, sec. iv, p. 32, 1887. 
[Wood.l 
Fort Pierre group: Bow Biver, Canada. 
Belly Biver series: Bibstone Creek; west of Medicine Hat. 
Sequoia sp., Dn. Trans. Boy. Soc. Canada, vol. viii, sec. iv, p. 80, f. (in 
text) 8, 1890 [1891]. 

: Stump Lake, British Columbia. 

Sequoia sp., Font. Potomac FL, p. 247, pi. cxx, f. 9, 1889. 

Potomac formation : Fredericksburg, Virginia. 
Sequoia sp., Font. Potomac FL, p. 248, pL cxvi, f. 7; cxxxii, f. 2, 5, 6, 
1889. 
Potomac formation: Near Brooke and Fredericksburg, Virginia. 
Sequoia sp.. Font. Potomac FL, p. 248, pL cxxxii, f. 10, 1889. 

Potomac formation: Fredericksburg, Virginia. 
Sequoia sp., Kn. in HiU. Am. Journ. ScL, voL 1, p. 212, 1895. 

Cheyenne sandstone: Belvidere, Kansas. 
Sequoia sp.t Kn. Bull. GeoL Soc. Am., voL viii, p. 134, 1897. 

Fort Union group: Lightning Creek, Converse County, Wyoming. 
Sequoia sp., Lx. Bull. U. S. GeoL and Geogr. Surv. Terr., vol. i, p. 
384, 1876 [1876]. 
Laramie group: Black Buttes, Wyoming. 
Sequoia? sp., Lx. Ann. Bept. U. S. GeoL and Geogr. Surv. Terr., p. 
310, 1874 [1876]. 
1: Middle Park. Colorado. 
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Sequoia sp., Lx. Eept on Clays in N. J., p. 29, 1878. 

Amboy clay: Burts Greek, New Jersey. 
Sequoia sp., Kn. Eighteenth Ann. Kept. U. S. Oeol. Surv., pt. iii, 
p. 723,1898. 

Payette formation : Marsh, Idaho. 

SERENOPSIS Hollick. Ball. Torr. Bot. Clab, vol. xx, p. 169, 1893. 
Serenopsis Kempii Hollick. Bull. Torr. Bot. Olub, vol. xx, p. 169, 
pi. cxlix, 1893; ibid., vol. xx, p. 334, 335, pi. dxvi, 1893. 
Oretaceons: Glen Gove, Long Island. 
Smilacites grandifolia Ung.=: Smilax grandifolia. 

SMILAX (Tonmefort) Linnseus. Syst, ed. i, 1735. 
Smilaz cyclophylla Newby. Bost. Jonru. Nat. Hist., vol. yii, p. 520, 
1863. 
Miocene t: Birch Bay, Washington. 
Smilaz Franklini Heer. Fl. Foss. Arct., vol. i, p. 136, pi. xxi, f. 18, 
1868. 
Miocene t: Mackenzie Elver. 
Smilax grandifolia (Ung.) Heer. Fl. Tert. Helv., vol. i, p. 82, pi. xxx, 
f. 8, 1855; Lx., Ann. Eept., op. cit, p. 385, 1872 [1873] ; Tert FL, p. 94, 
pi. ix, f. 5, 1878. 

Smilacites grandifolia Ung. Chlor. Prot., p. 129, pi. xl, f. 3, 1847. 
Laramie group t: Garbon, Wyoming. 
Laramie group: Canon City, Colorado, etc. 
Smilaz grandifolia^retacea Lx. Fl. Dak. Or., p. 40, pi. xlvi, f. 3, 1892. 

Dakota group: Eitusas. 
Smilaz obtnsaxigula? Heer. FL Tert. Helv., vol. ill, p. 166, pi. cxlvii, 
f. 25, 1859; Lx., Ann. Eept. XJ. 8. Geol. and Geogr. Surv. Terr., p. 
391, 1872 [1873]. [Not afterwards mentioned by Lesquereux.] 
Laramie group f: Black Bnttes, Wyoming. 
Smilaz nndulata Lx. FL Dak. Gr., p. 39, pi. xlvi, f. 2, 1892. 

Dakota group, Kansas. 
Smilaz Wardii Lx. Proc. U. S. Nat. Mus., vol. xi, p. 19, pL xiii, f. 1, 
1888. 
Miocene; John Day Valley, Oregon. 

SPAROANITTM (Tournefort) Linnseus. Syst., ed. i, 1735. 
Sparganium stygium Heer. FL Tert, Helv., voL i, p. 101, pL xlv, 
f. 1-4, 1855; Ward, Bull. U. 8. GeoL 8urv., no. 37, p. 18, pL iii, f. 6, 7, 
1887. 
Fort Union group : 8evenMile Greek, Montana. 
Sparganinm! sp., Lx. Ann. Eept. U. 8. OeoL and Oeogr. Surv. Terr., 
p. 285, 1871 [1872]. [Not afterwards mentioned by Lesquereux.J 
Laramie group f: Three miles above Spring Canyon, Montana. 
Spathitea sp., Kn. BulL OeoL Soc. Am., voL viii, p. 140, 1897. 
Montana formation: Near Harpers, Wyoming. 
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SPEOAZZnnTES Felix. Zeitschr. d. deutschen geol. Gesell. 1894, 

p. 279, 1894. 
SpegazziniteB cmciforxnis Felix. Zeitschr. d. deutschen geol. 

Gesell., Jahr. 1894, p. 279, pi. xix, f. 8, 1894; op. cit., Jahr. 1896, p. 

255, 1896. 
Eocene: Yanceys, Yellowstone National Park. 
Sphaeria problematica Kn. = Sphaerites problematicns. 

SPHJBRITES nnger. Oen. et Sp. PL Foss., p. 37, 1850. 
Sphaerites lapideus (Lx.) Mesch. = Bostelliniles lapideus. 
Sphserites myricse (Lx.) Meschinelli. Syllog. Fnng. Foss., p. 23, 1892. 
Spheria myricie Lx. Aun. Rept. U. S. GeoL and Geogr. Barv. Terr., p. '690, 
1872 [1873] ; Tert. FL, p. 34, pi. i, f. 4, 1878. 
Green Eiver group: Green Eiver Station, Wyoming. 
Laramie group: Black Buttes, Wyoming. 
SphsBrites Lesqnereiud Meschinelli. Syllog. Fung. Foss., p. 31, 1892. 

Spheria rhytismoides Lx. [non Ett., 1869]. BalL U. 8. Geol. and Geogr. 
Snrv. Terr., vol. i, p. 382, 1875 [1876] ; Ann. Rept. U. S. Geol. and Geogr. Surv. 
Terr., p. 308, 1874 [1876] ; Tert. Fl., p. 35, pi. i, f. 5, 5a, 1878. 
Laramie group: Black Buttes, Wyoming. 
Sphasrites problematiciiB Kn. 

Sphffiria problematica Kn. in Lx. Fl. Dak. Gr., p. 23, pi. xxxi, f. 2, 2a, 1891. 

Dakota group: Kansas. 

SPHENOIiEPIDZUM Heer. Fl. Foss. du Portugal, p. 19, 1881. 
Sphenolepidiiim dentifolium Font. Potomac Fl., p. 258, pi. cxxvii, 
f.3,4; cxxviii,f.2-6; cxxix,f.5; cxxx, f. 4-6, 10, 1889. 
Potomac formation : Fredericksburg, Virginia. 

Sphenolepidinm Kurriannm (Dunk.) Heer. Fl. Foss. du Portugal, 
p. 19, pL xii, f. 16; xiii, f. lb, Sb; xviii, f. 1-8, 1881 ; Font., Potomac Fl., 
p. 260, pi. cxxyi, f. 1, 5, 6; cxxviii, f. 1, 7; cxxix, f. 1, 4, 6, 8^ cxxx, £ 
11 J cxxxi, f. 45 clxvii, f. 2, 1889. 

Thnites (Cupressitesf) Kurriaous Dunk. Monogr. Norddeatsch. Wealden- 
bildnng., p. 20, pi. vii, f. 8, 1846. 
Potomac formation: Dutch Gap Ganal, Fredericksburg, near 
Brooke, and near Telegraph Station, Virginia. 
Sphenolepidinm pachjrphyllnm Font. Potomac FL, p. 259, pi. cxxxi, 
1 6, 7, 1889. 
Potomac formation: linear Telegraph Station, Virginia. 
Kootanie: Anthracite, British Columbia. 

Sphenolepidinm parceramosnm Font. Potomac Fl., p. 257, pi. 
cxxix, f. 7; cxxx, f. 8; cxxxi, f. 2, 1889. 
Potomac formation : Fredericksburg and near Brooke, Virginia. 
Sphenolepidinm recnnrifolinm Font. Potomac FL, p. 258, pL cxxvii, 
f. 2; cxxx, f. 2, 7, 1889. 
Potomac formation : Near Dutch Gap Canal, near Potomac Eun, 
and near Telegraph Station, Virginia. 
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Sphenolepidinm Stembergiannm (Dnnk.) Heer. Fl. Fobs, du Por- 
tugal, p. 19, pi. xiii, f. la, 2-8; xiv, 1881; Font., Potomac FL, p. 261, 
pi. cxxi, f. 8, 10, 11; cxxx, f. 9, 1889. 

Mnscites Sternbergianus Dank. Monogr. Korddeatsoh. Wealdenbildang., 
p. 20, pi. vii, f. 10, 1846. 

Potomac formation : Near Potomac Enn and Fredericksburg, Vir- 
ginia. 
Sphenolepidinm Stembergiannm densifolinm Font. Potomac Fl., 
p. 261, pi. cxviii, f. 7; cxxi, f. 5, 7, 9; cxxv, f.2; cxxix, f. *3; cxxx, 
f. 1; cxxxi, f. 1, 3; cxxxii, f. 4, 1889; Proc. XJ. 8. Nat. Mus., vol. xvi, 
p. 268, pi. xxxvi, f. 10, 1893. 
Trinity division: Olenrose, Texas. 

Potomac formation : Near Telegraph Station, near Potomac Run, 
. and Fredericksburg, Virginia. 
Sphenolepidinm virginicnm Font. Potomac FL, p. 259, pi. cxxv, f. 
4; clxvi, f. 6, 1889. 
Potomac formation : Near Brooke, Virginia. 
Kootanie: Great Falls, Montana. 
Sphenolepidium sp., Dn. Trans. Boy. Soc. Canada, vol. x, sec iv, p. 
90, f. (in text) 13, 1892. 
Kootanie: Anthracite?, British Columbia. 

SPHENOPTERIS Brongniart. Class, et Dist Y6g. Foss.: Mem. 

Mus. Hist. Nat., voL viii, p. 233, 1822. 
Sphenopteria acrodentata Font. Potomac FL, p. 90, pL xxxiv, f. 4, 
1889. 
Potomac formation: Dutch Gap Canal, Virginia; Baltimore, Mary- 
land. 
Sphenopteria cormgata Newby. Later Extinct Floras, p. 10, 1868. 

Dakota group: Blackbird Hill, Nebraska. 
Sphenopteria elongata Newby. Best. Journ. Nat. Hist., voL vii, p. 
611, 1863. 

: Point Doughty, Orcas Island; Protection Island. 

Sphenopteris eocenica Ett.=Dryopteris arguta. 
Sphenopteria grevilicoidea Heer. Fl. Foss. Arct., vol. iii, abt ii, 
p. 34, pi. xi, f. 10, 11, 1874 ; Hollick, Bull. GeoL Soc. Am., vol. vii, p. 13, 
1895. 
Cretaceous : Marthas Vineyard. 
Sphenopteris Lakesii Lx.=Dryopteris arguta. 

Sphenopteria Onyottii Lx. Cret. and Tert. FL, p. 137, pi. xxi, f. 1-7, 
1883. 
Green Eiver group: Florissant, Colorado. 
Sphenopteria latiloba Font. Potomac FL, p. 90, pi. xxxv, f. 3-^; 
xxxvi, f. 4-9; xxxvii, f. 1, 1889. 
Kootauie: Anthracite, British Columbia. 

Potomac formation: Fredericksburg, near Dutch Gap Canal, Deep 
Bottom, and near Telegraph Station, Virginia. 
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Spbenopteris Mantelli Brongii.=Onychiopsi8 Mantelli. 
Spbenopteris membranacea Lx. =Dryopteri8 argata. 
Sphenopteris nigricans Lx. Add. Kept. U. S. Geol. and Geogr. Sory. 
Terr., p. 394, 1873 [1874] 5 Tert. Fl., p. 51, pi. ii, f. 4-oa, 1878. 
Denver group: Golden, Colorado. 
Laramie group : Black Buttes, Wyoming. 
Sphenopteris pachyphylla Font. Potomac Fl., p. 93, pi. 1, f. 5, 1889. 

Potomac formation : Trents Reacb, Virginia. 
Sphenopteris spatulata Font. Potomac FL, p. 93, pi. 1, f. 4, 1889. 

Potomac formation : Trents Eeacb, Virginia. 
Sphenopteris thyrsopteroides Font. Potomac FL, p. 89, pi. xxv, f. 
3; Iviii, f. 5, 1889. 
Potomac formation : Fredericksburg and near Dutcb Gap Canal, 
Virginia. 
Sphenopteris valdensis? Heer. FL Foss. d. Portugal, p. 14, 1881; 
Font., Proc. U. S. Nat. Mus., voL xvi, p. 263, pL xxxvi, f. 2, 1893. 
Trinity division ; Glenrose, Texas. 

SPHENOZAMITES Brongniart. Tableau V^g. Foss., p. 61 [110], 

1849. 
Sphenozamites sp., Dn. Trans. Eoy. Soc. Canada, vol. iii, sec. iv, p. 

7, 1885 [1886]. 
Kootanie: Martin Creek, British Columbia. 
Spheria lapidea Lx.=:Eosselliuites lapideus. 
Spberia myricae Lx.=SphaE5rites myricae. 
Spheria rhytismoides Lx.=SpbaBrites Lesquereuxi. 

SPIRJSiA LinnaBus. Syst. Nat, ed. i, 1735. 

Spireea Andersoni Heer. Fl. Foss. Alask., p. 39, pi. viii, f. 3, 1869. 
Eocene t: Port Graham, Alaska. 

SPIRAZIS Newberry. Ann. N. Y. Acad. ScL, vol. iii, p. 219, 1885. 
Spirasds bivalvis Ward. BuU. U. S. Geol. Surv., no. 37, p. 14, pi. i, 
f. 3, 1887. 
Fort Union group : Clear Creek, Montana. 

STAPH7LEA Linnaeus. Sp. PL, ed. i, p. 270, 1753. 
Staphylea acuminata Lx. Ann. Eept. U. 8. Geol. and Geogr. Surv. 
Terr., p. 415, 1873 [1874]; Tert. FL, p. 267, pL xlviii, f. 4, 5, 1878. 
Green River group: Middle Park, Costellos Ranch, and Florissant, 
Colorado. 

STENOPTERI8 Saporta. Pali'^ont. Fran9ai8e: PL Jur., vol. i, p. 

29«>, 1870. 
Stenopteris virginica Font. Potomac FL, p. 112, pi. xxi, f. 8, 1889. 
Potomac formation: Near Brooke, Virginia. 

STERCITLIA Linnaeus. Diss. Dass., p. 29, 1747. 
Stercnlia aperta Lx. Cret. and Tert. FL, p. 82, pi. x, f. 2, 3, 1883; Fl. 
Dak. Gr , p. 185, pi. xxii, f. 4, 1892^ 
Dakota group : Kan^sas. 
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Stercolia Drake! Oainmln8=SteTcalia Snowii. 

Sterculia elegans Font. Potomac Fl., p. 314, pi. civil, f. 2; clviii, f. 2, 
3, 1889. 
Potomac formation: Deep Bottom, Virginia. 
Sterculia labmsca IJng. Foss. Fl. v. Sotzka, p. 45, pi. xxviii, f. 1-11, 
1850; HoUick, Bull. Geol. Soc. Am., vol. vii, p. 13, 1895. 
Lanms labrasoa Ung. Gen. et Sp. PI. Fobs., p. 423, 1850. 
Cretaceous : Marthas Vineyard. 
Sterculia Krejcii Vel. Fl. Bohm. Kried., Theil ii, p. 22, pi. v, f. 1, 1883 ; 
floUick, Bull. Geol. Soc. Am., vol. vii, p. 13, 1895. 
Cretaceous : Marthas Vineyard. 
Sterculia lineariloba Lx. Ann. Bept. U. S. Geol. and Geogr. Surv. 
Terr., p. 358, 1874 [1876]. [I^ot afterwards referred to by Lesque- 
reux.] 
Dakota group : Clay Center, Kansas. 
Sterculia lugubris Lx. Cret. and Tert. Fl., p. 81, pi. vi, f. 1-3, 1883, 

Dakota group!: Near Golden, Colorado. 
Sterculia modesta Sap. Lx.= Sterculia Saportanea. 
Sterculia mucronata Lx. Fl. Dak. Gr., p. 182, pi. xxx, f. 1-4, 1892. 

Dakota group: Kansas. 
Sterculia obtusiloba Lx. = Sterculia tripartita. 
Sterculia reticulata Lx. Fl. Dak. Gr., p. 185, pi. xxxiv, f. 10, 1892. 

Dakota group: Kansas: 
Sterculia rigida Lx. Cret. and Tert. Fl., p. 179, pi. xxxiv, f. 12, 1883. 

Green Biver group: Florissant, Colorado. 
Sterculia Snowii Lx. Fl. Dak. Gr., p. 183, pi. xxx, f. 5; pi. xxxi, f. 
2, 3; pi. xxxii; pi. xxxiii, f. 1-4, 1892. 

Sterculia Drake! Cum. I'hird Ann. Kept. Geol. Surv. Texas, 1891, p. 210, f. 8, 
1892; Kn. in Hill, Am. .Jonru. Sci., vol. 1, p. 213, 1895. 
Dakota group: Kansas; Big Tncumcari Mountain, S'ew Mexico. 
Cheyenne sandstone: Belvidere, Kansas. 
Sterculia Snowii diquncta Lx. Fl. Dak. Gr., p. 184, p. Iviii, f. 6, 1892. 

Dakota group: Kansas. 
Sterculia Saportanea nom. nov. 

sterculia modesta Sap. Lesquereux, Cret. and Tert. Fl., p. 125, pi. xx, f. 5, 
1883. [S. modesta Sap., 1868, preoccupied by 8. modesta Heer, 1863-1856.] 

Denver beds : Golden, Colorado. 
Sterculia tripartita [Lx.] n. comb. 

sterculia obtusiloba Lx. Cret. and Tert. FL, p. 82, pi. viii, f. 3, 1883. 
Aralia tripartita Lx. Ann. Rept, U. 8. GeoL and Geogr. Surv. Terr., p. 248, 
pLi,f. 1,1874 [1876]. 

Dakota group : Kansas. 

Sterculia vetustula Dn. Trans. Eoy. Soc. Canada, vol. iii. sec. iv, p. 
10, pi. iii, f. 2, 1885 [1886]. 
Intermediate series (Cretaceous): North Fork Old Man River, 
British Columbia. 
Sterculia sp., Lx. Bept. on Clays in N. J., p, 28, 1878, 
Amboy clay: Washington, New Jersey. 
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Stercnlia sp., Hollick. Trans. K Y. Acad. Sci., vol. xvi, p. 133, pi. 
xiv, f. 4-7, 1897. 
Clay marl (Upper Oretaceoas) : Oiffwood, New Jersey. 

STROBIIiITES Liudley and Hutton. Foss. Fl. Gr. Brit, vol. li, p. 

23, pi. Ixxxix, 1833-1835. 
Strobilites inqnirendns Hollick. Trans. N. Y. Acad. Sci., vol. xvi, 

p. 130, pi. xi, f. 1, 1897. 
Clay marl (Upper Cretaceous) : Cliffwood, New Jersey. 

8TYRAZ (Toaruefort) Linnseas. Syst., ed. i, 1735. 
Styraz Axnbra Ung. Syll. PI. Foss., pt. iii, p. 34, pi. xxiv, f. 19, ^0, 
1865; Lx., Bull. Mus. Comp. Zool., vol. xvi, p. 51, 1888. 

Denver group: Golden, Colorado. 
Styraz laramiense Lx. Bull. Mus. Comp. Zool., vol. xvi, p. 51, 1888. 

Denver group: Golden, Colorado. 

STMPHOROCARPOPH7LLUM Dawson. Trans.' Boy. Soc. 

Canada, vol. iv, sec. iv, p. 29, 1886 [1887]. 
Symphorocarpophyllam albertnm Dn. Trans. Boy. Soc. Canada, 
vol. iv, sec. iv, p. 30, pi. ii, f. 17, 1886 [1887 J. 
Canadian upper Laramie: Great Valley, British Columbia. 
Symphorocarpophyllam limiseiforme Dn. Trans. Boy. Soc. Canada^ 
vol. iv, sec. iv, p. 30, pi. ii, f. 18, 1886 [1887]. 
Canadian upper Laramie: Porcupine Creek. 

TJSSNIOPTERIS Broirgniart. Prqdr. Hist. Y6g. Foss., p. 61, 1828. 
Tseniopteris Qibbsii Newby. Bot. Journ. Nat. Hist., vol. vii, p. 512, 
1863. 

: Point Doughty, Orcas Island. 

Tseniopteris plumosa Dn. Trans. Boy. Soc. Canada, vol. i, sec. iv, 
p. 24, pi. iv, f. 15, 1882 [1883]. 
Upper Cretaceous: Baynes Sound, Vancouver Island. 

TAONXTRUS Fisher-Ooster. Die fossilen Fucoiden d. Schweizer- 

Alpen, p. 41,1858. 
Taonnms incertus Dn. Trans. Boy. Soc. Canada, vol. iii, sec. iv, p. 

10, 1886 [1886J. 
Kootanie: British Columbia (no locality). 

TAXTTES Brongniart. Prodr. Hist. V^g. Foss., p. 108, 1828. 
Taxites Langsdorfii Brgt. = Sequoia Langsdorfii. 
Taaites Olriki Heer. Fl. Foss. Arct., vol. i, p. 95, pi. 1, f. 21-24,- xlv, 
f. a, b, c, 1868; Lx, Cret. and Tert. FL, p. 240, pi. 1, f. 6, Ga, 1883. 
Miocene: Corral Hollow, California. 
Eocene?: Port Graham, Alaska; Mackenzie Biver. 
Canadian upper Laramie: Boche Perc^e, Souris Biver. 
Tazites microphyllns Heer. Fl. Foss. Alask., p. 24, pi. i, f. 9, 96, 
1869. 
Eocene f: Port Graham, Alaska. 
Bull. 152 15 
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Tazites sp., Dn. Trans. Boy. Soc. Canada, vol. v, sec. iv, p. 33, 1887. 
[Wood.] 
Belly Kiver series : Soatb Saskatchewan. 
Taaites sp., Dn. Trans. Boy. Soc. Canada, vol. v, sec. iv, p. 34, 1887. 
[Fossil wood.] 
Upper Laramie group: Bed Deer Biver; Wood End Depot, Canada. 
Taxodites Europseus (Brougn.) EndL^Glyptostrobus europaeos. 

TAZODIXTM L. C. Bichard. Ann. Mus. Paris, vol. xvi, p. 298, 1810. 
Taxodinm (Glyptostrobus) brookense Pont.=Glyptostrobus brookense. 
Taxodium brookense angustifolium Font. = Glyptostrobus brookense 

angustifolius. 
Taxodium ctmeatam Newby. Bost. Jonrn. Nat. Hist., vol. vii, p. 
517, 1863; Dn., Trans. Boy. Soc. Canada, 1882, p. 25. 
Upper Cretaceous: Nanaimo and Protection Island. 
Kootanie series: British Columbia (no locality). 
Taxodium (Qlyptostrobus) denticolatam Font. Potomac FL, p. 
253, pi. cxxiv, f. 1, 1889. 
Potomac formation: Kankeys, Virginia. 
Tazodium diaticham miocenum Heer. Mioc. Bait. Fl., p. 18, pi. ii; 
pi. iii, f. 6, 7, 1869. 

Taxodium dubium (Sterab.) Heer. Fl. Tert. Helv., vol. i, p. 49, pi. xvii, f. 
5-15, 1855; Lx., Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 409, 1873 
[1874]. 
Abies Nevadensis Lx. Ann. Rept. U. 8. Greol. a^d Geogr. Surv. Terr., p. 372, 
1872 [1873]. 
Eocene: Elko Station, Nevada; Alaska!; Carbon T; Evanston. 
Fort Union group : Montana. 
Miocene: John Day Valley, Oregon. 
Taxodium dubium (Sternb.) Heer. s= Taxodium disticbum miocenum. 
Taxodium europaeum Brongn. = Glyptostrobus europseus. 

Tazodiom (Glyptostrobns) ezpansum Font. Potomac Fl., p. 252, 
pi. cxxiii, f. 1, 1889. 
Potomac formation : Kear Telegraph Station, Virginia. 
Taxodium (Glyptostrobus) fastigiatum Font. = Glyptostrobus fastigi- 

atus. 
Taxodium occidentale Kewby. Bost. Journ. Nat. Hist., vol. vii, p. 
616, 1863; 111. Gret. and Tert. PL, pi. xi, f. 1-3, 1878. 
Fort Union group : Yellowstone River, Montana. 
Upper Laramie group : Canada. 
Taxodium (Qlyptostrobus) ramosum Font. Potomac Fl., p. 251, pi. 
cxxiii, f. 2, 3; cxxiv, f. 2; cxxvii, f. 1; cxxxii, f. 1; clxvi, f. 1, 1889. 
Potomac formation: Near Brooke, Virginia. 
Kootanie: Great Falls, Montana. 
Taxodium Tinajorum Heer. FL Foss. Alask., p. 22, pi. i, f. 1-5, 1869. 

Eocene!: Port Graham, Alaska. 
Taxodium Tin^orumf Heer, Lx. [Ann. Kept., 1871, p. 285] == Unknown. 
[Not afterwards recognized by Lesquereux.] 
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Tazodium (QlyptostrobtiB) virgiiiicam Font. Potomac Fl., p. 252, 
pi. cxxi, f. 6, 1889. 
Potomac formation : Near Potomac Bnn, Virginia. 
Tazodium sp., Dn. Trans. Boy. Soc. Canada, vol. xi, sec. iv, p. 56, pi. 
vi, f. 10, 1893 [1894]. 
Upper Cretaceous : Nanaimo, Vancouver. 

TAZOZTLUM Unger. Chlor. Prot., p. 33, 1842. 
Tazoxylon sp., Dn. Bept. on Geol. and Bes. near 49th Parallel, 
Appen. A, p. 331, 1875. 
Lignitic tertiary : " Forty-ninth parallel." 
Tazoxylon sp., Dn. Geol. Snrv. Canada, Bept. of Progress for 
1872-73, Appen. I, p. 67, 1873. 
Lower Cretaceons: British Columbia. 

TAZUS (Tournefort) LinnsBus. Syst., ed. i, 1735. 
Taxus baccata L., Penhallow, 1890 = Taxns minor. 
Taxus canadensis Willd., Penhallow (1896) = Taxus minor. 
Tazns minor (Mx.) Brittou. 

TaxQB baooata L. PenhaUow, Bnll. Geol. Soc. Am., vol. i, p. 321, 383, 1890. 
Taxns oanadeiifiis Willd. Penhallow, Trans. Roy. Soc. Canada, 2d ser., voL 
ii, seciv, p. 67, 73, 1896. 
Pleistocene: Don Biver and Don Valley, Toronto; Gape Breton; 
Fort Madison, Iowa; Solsgirth and Boiling Biver, Manitoba; 
Bloomington, Illinois. 
TerminaliaBadobojeusis Heer, Lesqnereux [1871]= Magnolia Lesleyana, 
Tetranthera Jacq.= MalapoBuna. 

Tetranthera prsecursoria Lx. Oret. and Tert. FL, p. 228, pi. xlviii, 
f. 2, 1883. 
Fort Union group: Bad Lands, Dakota. 
Tetranthera sessiliflora Lx.=Litsea sessiliflora and L. Weediana. 

THINNFELDIA Ettingshansen. Abhandl. d. k. k. geol. Beichsan- 

stalt, vol. i, abt. iii, no. 3, p. 2, 1852. 
Thinnfeldia grannlata Font. Potomac Fl., p. Ill, pi. xxvi, f. 10-12; 
xxvii, f. 1-5, 8; pi. clxix, f. 1, 1889. 
Potomac formation: Near Dutch Gap Canal and near Potomac 
Bun, Virginia. 
Thinnfeldia lanceolata Kn. Bull. U. S. Geol. Surv., no. 105, p. 49, 
pi. V, f. 5, 1893. 
Laramie group: Bozemau coal field, Montana. 
Thinnfeldia Lesquereuxiana Heer.=iThinnfeldia subintegrifolia. 
Thinnfeldia montana nom. nov. 

Thinnfeldia polymorpha * (Lx.) Kn. Proc. Biol. 8oo. Wash., vol. vii, p. 153, 

1892 ; BuU. U. S. Geol. Surv., no. 105, p. 47, pi. v [i], f. 1-i, 1893. 
Salisbnria polymorpha Lx. Am. Jonm. Sci., 2d ser., vol. xxvii, p. 362, 1869 

[nomen nudum] ; Ann. Rept. U. 8. Gtool. and Geogr. Surv. Terr., p. 404, 1872 

[1873], 
[* Thinnfeldia polymorpha (Lx.) Kn., 1892, preoccupied by T. polymorpha 

Ett., I860.] 
Laramie and Livingston group: Bozeman coal field, Montana. 
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Tbiunfeldia polymorpha (Lx.) £ai.=Thinnf6ldia montana. 
Thinnfeldia rotnndiloba Font. Potomac FL, p. Ill, pi. xxvii, f. 6, 7, 
1889. 
Potomac fonuatiou: Fredericksburg and near Potomac Bon, 
Virginia. 
Thinnfeldia snbintegrifolia (Lx.). n. comb. 

Phyllocladus sabiiitegrifoliaB Lx. Am. Joarn. Soi., vol. xlvi, p. 92, 1868; 

Cret. Fl., p. 54, pi. i, f. 12, 1874 ; Fl. Dak. Gr., p. 34, pi. ii, f. 1-3, 1892. 
Thinnfeldia Lesqnerenxiaua Heer. Fl. Foss. Arot., vol. vi, abt. ii, p. 37, pi. 
xliv,f.9,10; xlvi, f.ll,12a,6; Holliok,Tran8.N. Y. Acad.Soi., vol.xi,p.99, 
pi. iii, f. 6, 1892 ; Newby, Fl. Amboy Clays, p. 59, pi. xi, f. 1-17, 1895 [1896]. 
Dakota group : Kansas ; Decatur, Nebraska. 
Amboy clay: Cretaceous; Atane, Greenland. 
Thinnfeldia variabilis Font. Potomac FL, p. 110, pi. xvii, f. 3-7; 
xviii, f. 1-6, 1889. 
Potomac formation : Near Brooke and near Potomac Run, Virginia. 
Knoxville beds: Tehama Oounty, Galifornia. 

THXJITES Sternberg. Vers., vol. i, Fasc. iii, p. 39, 1823. 
Thuites cjassns Lx.=Brachyphyllum macrospermum. 
Thnites (Chamsecyparis) alaskensis Lx. Proo. U. S. Nat. Mus., 
vol. V, p. 445, pi. vi, f. 7-9, 1882 [1883]. 
Eocene f: Unga Island, Alaska. 
Thuites callitrina Ung. Chlor. Prot., p. 22, pi. vi, f. 2, 18; Lx., Ann. 
Kept. U. S. Geol. and Geogr. Surv. Terr., p. 371, 1872 [1873]. [Not 
afterwards mentioned by Lesquereux.] 
Green Eiver group: Castello's Banch, Colorado. 
Thuites kurrianus Dunk.=Sphenolepidium kurrianum. 
Thuites Meriani Heer. Fl. Foss. Arct., vol. iii, abt. ii, p. 73, pi. xvi, 
f. 17, 18, 1873; Newby., Fl. Amboy Clays, p. 64, pi. x, f. 5, 1896. 
Amboy clay: No location. 

THUJA Linnaeus. Hort. Cliff., p. 449, 1737. 

Thi^a Qarmani Lx. Ann. Bept. U. S. Geol. and Geogr. Surv. Terr., 
p. 372, 1872 [1873]; Cret. and Tert. FL, p. 139, 1883 [1884]. 
Green Biver group : Elko Station, Nevada. 
Thi^a cretacea (Heer.) Newby. Fl. Amboy Clays, p. 53, pi. x, f. 1, la, 
1895 [1896]. 

Libocedms cretacea Heer. Fl. Foes. Arct., vol. vi, abt. ii, p. 49, pi. xxix, f. 1, 2; 
xliii, f. Id, 1882. 
Amboy clay: South Amboy, New Jersey. 
Thi^a intermpta Newby. Later Extinct Floras, p. 42, 1868; Dn., 
Trans. Boy. Soc. Canada, vol. iv, sec. iv, p. 22, pi. i, f. 3, 4, 1886 [1887]. 
Fort Union group: Porcupine Creek; Fort Union, North Dakota. 
Thi^a occidentalis L. Spec. PL, p. 1002, 1753; Dn., Can. Nat., vol. ii, 
p. 422, 1857; Geol. Hist. PL, p. 229, 1888; Britton, Trans. N. Y. Acad. 
Sci., vol. V, p. 218, 1886. 
Post- Pliocene: Montreal, Canada. 

Pleistocene: Cedar Creek and Natural Bridge, Virginia; Marietta, 
Ohio. 
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Thi^a sp., Dn. Trans. Roy. Soc. Canada, vol. v, sec. iv, p. 34, 1887. 
[Fossil wood.] 
Canadian npper Laramie: Four hundred mile Point, forty-ninth 
parallel; Middle Fork Old Man River. 
Thiqa sp., Dn. Trans. Roy. Soc. Canada, vol. v, sec. iv, p. 33, 1887. 
[Wood.] 
Belly River series: Old Man River; Ribstone Creek; Twenty-Mile 
Creek. 
Thiqa sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 134, 1897. 

Fort Union group: Lightning Creek, Converse County, Wyoming. 

THTR80PTERI8 Kunze. Linnasa, vol. ix, p. 507, 1834. 
Thyrsopteris alata Font. Potomac Fl., p. 124, pi. xxxvi, f. 3, 1889. 

Potomac formation : Near Potomac Run, Virginia. 
Thyrsopteris angnstifolia Font. Potomac FL, p. 131, pi. xliv, f. 4; 
xlv, f. 3; xlviii, f. 2; xlix, f. 3, 4; Iv, f. 2; Iviii, f. 8, 1889. 
Potomac formation: Trents Reach, near Dutch Gap Canal, near 
Brooke, and near Potomac Run, Virginia. 
Thyrsopteris angastiloba Font. Potomac FL, p. 134, pi. xlviii, f. 3-5 ; 
lv,f.3,1889. 
Potomac formation: Fredericksburg, near Dutch Gap. Canal, 
Trents Reach, and White House BluflF, Virginia. 
Thyrsopteris bella Font. Potomac FL, p. 139, pL liii, f. 5; If, f. 6, 7; 
Ivi, f. 2, 5; Ivii, f. 1, 6; Iviii, f. 4, 1889. 
Potomac formation : Fredericksburg, Trents Reach, White House 
BluflF, and near Dutch Gap Canal, Virginia. 
Thsnrsopteris brevifolia Font. Potomac FL, p. 121, pi. xxiv, f. 5, 10. 
Potomac formation : Dutch Gap Canal, Virginia. 
Kootanie: Great Falls, Montana. 
Thyrsopteris brevipennis Font. Potomac Fl.,p. 124, pi. xxxiv, f. 3: 
xxxvi, f. 2; xxxvii, f. 3, 9; xxxviii, f. 1; xli, f. 4, 1889. 
Potomac formation: Dutch Gap Canal and Deep Bottom, Vir- 
ginia; Baltimore, Maryland. 
Kootanie: Great Falls, Montana. 

Thsnrsopteris crassinervis Font. Potomac FL, p. 130, pi. xli, f. 1-3, 
1889. 
Potomac formation : Fredericksburg, Virginia. 
Thjrrsopteris crenata Font. Potomac FL, p. 127, pi. xxxix, f. 1, 2, 
1889. 
Potomac formation : Fredericksburg, Virginia. 
Thyrsopteris decnrrens Font. Potomac FL, p. 130, pi. xliii, f. 7; 
xlvi, f. 2, 4; xlix, t 5-7, 1889. 
Potomac formation: Dutch Gap Canal, Fredericksburg, near 
Brooke, near Potomac Run, Virginia. 
Thyrsopteris densifolia Font. Potomac FL, p. 129, pi. xxxix, f. 3; 
xl, f. 2-5; li, f. 6, 1889. 
Potomac formation : Fredericksburg, and near Brooke, Virginia. 
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Thyrsopteris dentata Font. Potomac FL, p. 121, pi. xxiv, f. 4, 6, 7^ 
9; xxv,f. 1,2, 1889. 
Potomac formation: Fredericksbarg, Datch Oap Canal, and near 
Potomac Ban, Virginia. 
Thjrrsopteris distans Font Potomac FL, p. 134, pi. xlvii, f. 3j liv, 
f. 8, 1889. 
Potomac formation : Near Brooke, Virginia. 
Thyrsopteris divaricata Font. Potomac FL, p. 125, pi. xxxvii, f. 
5-8; clxx, f. 1, 1889. 
Potomac formation: Fredericksburg and Dutch Gap Ganal, Vir- 
ginia. 
Thyrsopteris elliptica Font. Potomac Fl., p. 133, pi. xxiv, f. 3; xlvi, 
f. 1; 1, f. 6, 9; li, f. 4, 6, 7; liv, f. 6; Iv, f. 4; Ivi, f. 6, 7; Ivii, £ 6; Iviii^ 
f. 2, 1889. 
Potomac formation : Fredericksburg and Dutch Gap Canal, Vir- 
ginia. 
Thsnrsopteris heteroloba Font. Potomac Fl., p. 139, pi. liii, f. 4, 
1889. 
Potomac formation : Fredericksburg, Virginia. 
Thyrsopteris heteromorpha Font. Potomac Fl., p. 136, pi. lii, f. 1, 
1889. 
Potomac formation : Fredericksburg, Virginia. 
Thyrsopteris heterophylla Font. Potomac Fl., p. 142, pi. Iviii, f. 3, 
1889. 
Potomac formation : Fredericksburg, Virginia. 
Thyrsopteris insequipinnata Font. Potomac Fl., p. 142, pi. Ivii, f. 3, 
8, 1889. 
Potomac formation : Near Dutch Gap Canal, Virginia. 
Thyrsopteris insignis Font. Potomac. Fl., p. 127, pi. xxxix, f. 4; xl, 
^ f. 1; xli, f. 6; xlii, f. 1, 2, 4; xliii, f. 1, 3, 1889. 

Potomac formation: Fredericksburg and near Potomac Bun, Vir- 
ginia. 
Kootanie: Great Falls, Montana. 
Thyrsopteris insignis angustipennis Font. Potomac Fl., p. 128, pi. 
xlii, f. 3 J xliii,f. 2, 1889. 
Potomac formation : Fredericksburg, Virginia. 
Thyrsopteris Meekiana Font. Potomac Fl., p. 125, pi. xxxviii, f. 
2-4,8; 1, f. 7,8; li, f. 3, 1889. 
Potomac formation : Fredericksburg and near Dutch Gap Canal, 
Virginia; Baltimore, Maryland. 
Thyrsopteris Meekiana angostiloba Font. Potomac Fl., p. 126, pi. 
xxxviii, f. 5-7, 9; xliii, f. 8; xliv, f. 3; xlvii, f. 4; xlviii, f. 1; liv, f. 2, 
11; Iv.f. 1; Ivi, f. 1, 3, 1889. 
Potomac formation : Baltimore, Maryland ; near Dutch Gap Canal, 
near Brooke, and Fredericksburg, Virginia. 
Thyrsopteris microloba Font. Potomac FL, p. 140, pi. Ivii, f. 4, 1889. 
Potomac formation: Near Dutch Gap Canal, Virginia. 
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Thyrsopteris microloba alata Font. Potomac Fl., p. 140, p], Iv, f. 
5; Iviii, f. 1, 1889. 
Potomac formation : Fredericksburg and near Dutch Gap Canal, 

Virginia. 
Kootanie: Oreat Falls, Montana. 
Thyrsopteris microphylla Font. Potomac Fl., p. 131, pi. xlv, f. 1, 
2, 4, r>, 1889. 
Potomac formation : Fredericksburg and near Potomac Run, Vir- 
ginia. 
Thjrrsopteris nana Font. Potomac Fl., p. 141, pi. Ivi, f. 4, 8, 1889. 
Potomac formation : Fredericksburg and near Dutch Gap Oanal, 
Virginia. 
Thyrsopteris nervosa Font. Potomac FL, p. 122, pi. xxv, f. 4, 5, 16; 
xxxvii, f. 2, 4; xxxix, f. 5; xl, f. 6, 1889. 
Potomac formation : Fredericksburg and near Potomac Eun, Vir- 
ginia. 
Thyrsopteris obtnsiloba Font. Potomac Fl., p. 143, pi. Iviii, f. 7, 10, 
1889. 
Potomac formation : Dutch Gap Oanal and near Potomac Kun, Vir- 
ginia. 
Thyrsopteris pachyphylla Font. Potomac FL, p. 135, pL 1, f. 3, 1889. 

Potomac formation: Near Potomac Run, Virginia. 
Thjrrsopteris pach3n:achis Font. Potomac FL, p. 132, pi. xlvi, f. 3, 
5; xlvii, f. 1, 2; xlix, f. 1, 1889. 
Potomac formation: Fredericksburg, near Potomac Run, and near 
Dutch Gap Canal, Virginia. 
Thyrsopteris pecopteroides Font. Potomac FL, p. 135, pi. li, f. 1, 
1889. 
Potomac formation: Fredericksburg, Virginia. 
Thyrsopteris pinnatifida Font. Potomac FL, p. 136, pL li, f. 2^ liv, 
f. 4, 5, 7; Ivii, f. 7, 1889. 
Potomac formation : Fredericksburg, Virginia. 
Thyrsopteris rarinerris Font. Potomac FL, p. 123, pL xxvi, f. 6, 7; 
xliii, f. 4-6; xliv, f. 1, 2, 5; xlix, f. 2; clxix, f. 6, 7, 1889. 
Potomac formation : Fredericksburg, near Brooke, White House 

Bluflf, and Trents Beach, Virginia. 
Knoxville beds : Tehama Co!inty, California. 
Kootanie: Great Falls, Montana. 
Thyrsopteris retosa Font. Potomac FL, p. 144, pL lix, f. 10, 1889. 

Potomac formation: Near Potomac Bun, Virginia. 
Thyrsopteris rhombifolia Font. Potomac FL, p. 138, pL lii, f. 5; liv, 
f. 1, 1889. 
Potomac formation : Fredericksburg and near Dutch Gap Canal, 
Virginia. 
Thyrsopteris rhombiloba Font. Potomac FL, p. 144, pi. lix, f. 7; Ix, 
f. 8, 1889. 
Potomac formation : Near Potomac Bun, Virginia. 
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Thsnrsopteris sphenopteroides Font. Potomac FL, p. 143, pi. Iviii, 
f. 6, 1889. 
Potomac formation : Near Potomac Run, Virginia. 
Thyrsopterifl sqnarrosa Font. Potomac Fl., p. 143, pi. lix, f. 3, 1889. 
Potomac formation: Near Potomac Ban and Telegraph Station, 
Virginia. 
Thyrsopteris Tarians Font. Potomac Fl., p. 137, pi. lii, f. 2-4; liii, 
f. 1-3; liv, f. 10; Ivii, f. 2, 1889. 
Potomac formation : Fredericksburg, Virginia. 
Thjrrsopteris virginica Font. Potomac Fl, p. 120, pi. xxiv, f. 1, 1889. 
Potomac formation : Near Potomac Run, Virginia. 

TILZA (Tonrnefort) Linnaens. Syst., ed. i, 1735. 

Tilia alaakana Heer., Fl. Fobs. Alask., p. 36, pi. x, f. 2, 3, 1869. 

Eocene T: Port Graham, Alaska. 
Tilia antiqua Newby.= Viburnum antiquum. 

Tilia popolifolia Lx. Oret. and Tert. Fl., p. 179, pi. xxxiv, f. 8, 9, 
1883. 
Green River group : Florissant, Colorado. 

TZLIJSSPH7LLUM Newberry. Fl. Amboy Clays, p. 109, 1896. 
Telisephyllum dubium Newby. Fl. Amboy Clays, p. 109, pi. xv, f. 5, 

1895 [1896]. 
Amboy clay: Fish House. 

TBffESZPTERIS Bernhardi. In Schrad. Jonm., vol. ii, p. 131, 1800. 
Tmesipteris AUeni (Lx.) HoUick, Bull. Torr. Bot. Club, vol. xxi, 
p. 256, pi. ccv, f. 12, 1894. 

Salvinia Alien! Lx. Tert. FL, p. 65, pi. v, f. 11, 1878. 

OphioglosBiim Alleni Lx. Ann. Rept. U. S. Geol. and Qeogr. Snrv. Terr., p. 371, 
1872 [1873]. 

Green River group: South Park, Colorado. 
Todiat Saportanea Lx.=:Lomatiaf Saportanea. 
Torreya Amott, 1838 = Tumion Eafiuesque, 1840. 
Torreya densifolia Dn.= Tumion densifolium. 
Torreya dicksonioides Diil= Tumion dicksonioides. 
Torreya falcata Font.= Tumion falcatnm. 
Torreya oblanceolata Lx.= Tumion oblanceolatum. 
Torreya virginica Font.= Tumion virginicura. 

TOZTLON Rafinesque. In Am. Month. Mag., vol. ii, p. 18, 1817. 
Toxylon pomiferum Eaf. 

Madura auriantiaca Nutt. Penhallow in Coleman, Jonrn. G«ol., voL iii, 
p. 635, 1895 ; Trans. Roy. Soc. Canada, 2d eer., vol. ii, sec. iv, p. 69, 72, 1896. 
Pleistocene: Don River, Canada. 

TRAPA Linnaeus. Gen. PI., ed. i, p. 359, 1737. 
Trapa americana Ku. Eighteenth Ann. Rept. U. 8. Geol. Surv., 
pt. ili, p. 733, pi. cii, f. 7a, 1898. 
Payette formation : Idaho City, Idaho. 
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Trapa borealis Heer. Fl. Foss. Alask., p. 38, pi. viii, f. 9-14, 1869; 
Dn., Bept. on Geol. and Ees. near 49th Parallel, Appen. A, p. 330, 
pL xvi, f. 10, 1876. 
Belly Eiver series : Vermilion River. 
Eocene!: Port Orabam, Alaska. 

Lower Laramie group: Eed Deer and Eosebud rivers, Canada. 
Trapa? microphylla Lx. Bull. U. S. Geol. and Geogr. Surv. Terr., 
vol. i, p. 369, 1875 [1876]; Ann. Eept. U. S. Geol. and Geogr. Surv. 
Terr. p. 304, 1874 [1876]; Lx., Tert. Fl.,p. 295, pi. Ixi, f. 16-17a, 
1878 ; Ward, Bull. U. S. Geol. Surv., no. 37, p. 64, pi. xxvlii, f. 2-5, 
1887. 

f Nenropteris angalata Newby. Rept. Colo. River of the West, by Ives, 
p.131, pl.iii,f.6,1861. 

Upper Laramie group: Great Valley. 

Fort Union group: Bums's Eancb, Montana. 

Laramie group: Converse County, Wyoming. 

Montana group: Point of Eocks, Wyoming. 

Lower Laramie group: Bad Lands, Eed Deer and Eosebud rivers, 
and Pincher Creek, Canada. 
Trapa? occidentalis Kn. Eigbteenth Ann. Eept. U. S. Geol. Surv. 
pt. iii, p. 734, pi. cii, f. 7&, 1898. 

Payette formation : Idaho City, Idaho. 
Trapa sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 142, 1897. 

Laramie group! ! ** Dutton Creek coal,'' Wyoming. 

TRICALTCITES Newberry. Fl. Amboy Clays, p. 132, 1895 [1896.] 
Tricalycites papsrraceus Newby. Fl. Amboy Clays, p. 132, pi. xlvi, 
f. 30-38, 1895 [1896]; Hollick, Bull. Torr. Bot. Club, vol. xxi, p. 63, pi. 
dxxx, f. 8, 1894. 
Cretaceous : Long Island. 
Amboy clay : Woodbridge, New Jersey. 

TRICARPELLITE8 Bowerbank. Hist. Foss. Fruits and Seeds, Lon- 
don Clay, p. 76, 1840. 
Tricarpellites striatus Newby. Fl. Amboy Clays, p. 132, pi. xlvi, 
f. 9-13, 1895 [1896]. 
Amboy clay: Woodbridge, New Jersey. 
Trunk No. 1 Font. Potomac FL, p. 189, pi. clxxiv-clxxviii, 1889. 

Potomac formation. 
Tnmk No. 2 Font. Potomac Fl., p. 191, pi. clxjcix, clxxx, 1889. 
Potomac formation : Maryland. 

TSTTG-A Carrier. Trait. Conif., p. 185, 1855. 

Tsnga Mertensiana (Bongn.) Carr. Kn., Jour. Geol., vol. iii, p. 531, 
1895. 
Interglacial: Muir Glacier, Alaska. 
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TITMION Bafinesque. Ameii;^ Nat, p. 63, 1840. 
Tuxnion densifolium (Du.) n. comb. 

Torreia densifolia Dn. Trans. Boy. Soc. Canada, vol. i, sec. iv,p.25; pi. ▼, 
f. 20, 20a, 1882 [1883]. 
Upper Cretaceous: Protection Island. 
Tuxnion dicksonioides (Dn.) n.comb. 

Torreia dicksonioides Dn. Trans. Roy. Soo. Canada, vol. i, see. iv, p. 21, pi. ii, 
f. 4, 1882 [1883]. 

: Pine River, Northwest Territory. 

Tmnion falcatum (Font.) n. comb. 

Torreya falcata Font. Potomac Fl., p. 235, pi. cxiii, f. 4, 1889. 
Potomac formation : Near Potomac Eun, Virginia. 
Tnmion oblanceolatnm (Lx.) n. comb. 

Torreya oblanoeolata Lx. Cret. and Tert. Fl., p. 30, pL i, f. 2, 1883. 

Dakota group t: Near Golden, Colorado. 
Tumion virginicum (Font.) n. comb. 

Torreya virginica Font. Potomac Fl., p. 234, pi. cix, f. 8, 1889. 
Potomac formation: Near Brooke, Virginia. 

T7PHA Linnaeus. Syst., ed. i, 1735. 

Typha latifolia? L. Penhallow, Trans. Boy. Soc. Canada, 2d ser., vol. 
ii, sec. iv, p. 64, 73, 1896. 
Pleistocene: Besserers Wharf, Ottawa River. 
Typha latissima Al. Br. in Stizenbergcfr. Versteinerungen, p. 75; 
Lx., Cret. and Tert. Fl., p. 141, pi. xxiii, f. 4, 4a, 1883. 
Green River group: Uinta County, formerly but incorrectly called, 
Randolph County, Wyoming. 

T7SONIA Fontaine. Potomac Fl., p. 186, 1889. 
Tysonia marylandica Font.=Cycadeoidea marylandica. 
Ulmania Newby.=Ullmannia. 

ITLLMANNIA Goppert. IdLonogr. Foss. Gonif., p. 185, 1850. 
Ullmannia sp. (Newby). 

Ulmania sp., Newby. Proc. Lye. Nat. Hist. N. Y., 2d ser., Jan. 3 to Mar. 3, 
1873, p. 10, 1873. 

Cretaceous: Keyport, New Jersey. 
Ulmiphyllum Font. (1889) = Ulmophyllum Ett. (1883). 
Ulmiphyllum brookense Font. = Ulmophyllum brookense. 
Ulmiphyllum crassinerve Font. = Ulmophyllum crassinerve. 
Ulmiphyllum tenuinerve Font. = Ulmophyllum tenuinerve. 

IJLMITES Dawson. Trans. Roy. Soc. Canada, vol. viii, sec. iv, p. 88, 

1890. 
Ulmites pusillus Dn. Trans. Roy. Soc. Canada, vol. viii, sec. iv, p. 88, 

f. (in text) 24, 1890. 
Eocene!: North Similkaraeen River, British Columbia. 

ULMOPH7LLUM Ettingshausen. Tert. Fl. Austr.: Denkschr. 
Wien. Akad., vol. xlvii, abt. i, p. 2G, 1883. 
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XTlmophyllam brookense (Font.). 

Ulmiphyllam brookenee Font. Potomac Fl., p. 312, pi. civ, f.8; cjxni,f.7, 
1889. 
Potomac £ormation: l^ear Brooke, Virginia, 
mmophyllum crassinerve (Font.) 

Ulmiphyllum crassinerye Font., Potomac Fl., p. 313, pi. clviii, f. 6, 7, 1889. 
Potomac foteatiou: Deep Bottom, Virginia. 

XJlmophyllum priscum Dn. Trans. Boy. Soc. Canada, vol. xi, sec. 
iv, p. 69, pi. viii, f. 28, 1893 [1894]. 
Upper Cretaceous: Port McNeill, Vancouver Island. 
XTlmophyllam tenuiner^e (Font.) 

Ulmiphyllum tcnuinerve Font. Potomac Fl., p. 313, pi. clviii, f. 1,1889. 
Potomac formation: Near Brooke, Virginia. 

TTLMIJS (Tournefort) LinnsBus. Syst., ed. i, 1735. 
Ulmus afllnis Lx. Mem. Mus. Gomp. Zool., vol. vi, no. 2, p. 16, pi, iv, 
f. 4, 5, 1878. 
Miocene: Table Mountain, California. 
XJlmns alata? Michx. Lx., Am. Journ. Sci., vol. xxvii, p. 365, 1859. 

Pleistocene : Banks of Mississippi, near Columbus, Kentucky. 
Ulmus americana L. HoUick, Bull. Torr. Bot. Club, vol. xix, p. 332, 
1892; Penballow in Coleman, Journ. Geol., vol. iii, p. 635, 1895 ; 
Trans. Eoy. Soc. Canada, 2d ser., vol. ii, sec. iv, p. ^^ 73, 1896. 
Miocenet: Bridgeton, New Jersey. 
Pleistocene: Don Eiver, Canada. 
Ulmus antecedens Lx. Bull. Mus. Comp. Zool., vol. xvi, p. 49, 1888. 

Denver group : Golden, Colorado. 
Ulmus Braunii Heer. Fl. Tert. Helv., vol. ii, p. 59, pi. Ixxix, f. 14-21, 
1856; Lx., Cret. and Tert. FL, p. 161, pi. xxvii, f. 1-4, 8, 1883. 
Green Eiver group: Florissant, Colorado. 
Eocene f: Kamloops, British Columbia. 
Ulmus Brownellii Lx. Cret. and Tert. FL, p. 160, pi. xxviii, f. 2, 4, 
1883. 
Green Eiver group: Florissant, Colorado, Wliite Eiver. 
Ulxuus califoimica Lx. Mem. Mus. Comp. Zool., vol. vi, no. 2, p. 15, 
pi. Iv, f. 1, 2; pi. vi, f. 7a, 1878; Cret. and Tert. FL, p. 265, pi. xlvB, f. 
3, 4, 7, 1883. 
Miocene: Chalk Bluffs and Table Mountain, California. 
Miocene: John Day Valley, Oregon. 
Ulmus dubia Dn. Trans. Eoy. Soc. Canada, vol. i, sec. iv, p. 27, pi. 
vii, f. 29, 1882 [1883]. 
Upper Cretaceous: Baynes Sound. 
Ulmus grandifolia Newby. Proc. XT. S. Nat. Mus., vol. v, p. 508, 1882 
[1883]. 
Tertiary: Tongue Eiver, Wyoming. 
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XJlmiis Hillite Lx. Cret. and Tert. Fl., p. 160, pi. xxviii, f. 1, 3, 1883. 

(xreeii River group: Florissant, Colorado. 
(Jlmus? irregularis Lx. = Ficus irregularis. 

XJlmus TTiitiiwfl Ward. Bull. XT. S. Geol. Surv., no. 37, p. 45, pi. xxiii, 
f. 3, 4, 1887. 
Fort Union gronp: Clear Creek, Montana. 
Ulmus orbicularis Ward. Bull. U. S. Geol. Surv.. no. 37, p. 46, pi. 
xxiii, f. 6, 1887. 
Fort Union group : Clear Creek, Montana. 
Ulmus planeroides Ward. Bull. U. S. Oeol. Surv., no. 37, p. 44, pi. 
xxiii, f. 1, 2, 1887. 
Fort Union group : Clear Creek, Montana. 
Ulmus prsecursor Dn. Trans. Eoy. Soc. Canada, vol. iv. sec. iv, p. 
28, pi. ii, f. 11, 1886 [1887]. 
Upper Laramie group : Canada (exact locality not given). 
Ulmus plurinervia Ung. Chlor. Prot., p. 95, pi. xxv, f. 1-4, 1847; 
Heer, Fl. Foss. Alask., p. 34, pi. v, f. 1, 1869. 
Eocene f: Port Graham, Alaska. 
Miocene: John Day Valley, Oregon. 
Ulmus pseudo-americaxia Lx. Cret. and Tert. Fl., p. 249, pi. liv, f. 10, 
1883. 
Miocene: Bridge Creek and John Day Valley, Oregon. 
Ulmus pseudo-ftilTa Lx. Mem. Mus. Comp. Zool., vol. vl, no. 2, p. 16, 
pl.iv,f.3,1878. 
Miocene: Chalk Bluffs, California. 
Ulmus quercifolia Ung. Chlor. Prot., p. 96, pi. xxv, f. 6, 1847 ; Lx., 
Bull. Mus. Comp. Zool., vol. xvi, p. 49, 1888. 
Denver group: Golden, Colorado. 
Ulmus racemosa Thomas. Penhallow, Bull. Geol. Soc. Am., vol. i, p. 
323, 1890 J Kn., Am. Geol., vol. xviii, p. 371, 1896. 
Pleistocene: Don Biver, Toronto. 
Glacial : Morgantown, West Virginia. 
Ulmus rhamnifolia Ward. Bull. U. S. Geol. Surv., no. 37, p. 45, pi. xxiii, 
f. 6, 1887. 
Fort Union gronp : Clear Creek, Montana. 
Ulmus sorbifolia Gopp. Zeitschr. Deutsch. geol. Gesell., vol. iv, p. 
492, 1852 ; Lx., Proc. U. S. Nat. Mus., vol. v, p. 447, 1882. 
Eocene!: Cook Inlet, Alaska. 
Ulmus speciosa Newby, Proc. U. S. Nat. Mus., vol. v, p. 507, 1882 
[1883]. 
Miocene!: Bridge Creek, Oregon. 
Ulmus tenuinervis Lx. Ann. Bept. U. S. Geol. and Geogr. Surv. Terr., 
p. 412, 1873 [1874J ; Tert. Fl., p. 188, pi. xxvi, f. 1-3, 1878. 
Green Eiver group: Florissant, Colorado. 
Ulmus sp., Dn. Trans. Eoy. Soc. Canada, vol. v, sec. iv, p. 33, 1887. 
[Wood.] 
Fort Pierre series: Head of Swift Current. 
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TTnaetermined fern Font. Potomac Fl., p. 119^ pi. xxi, f. 12, 1889. 

Potomac formation : !Near Dutch Gap Canal, Virginia. 
Undetermined fern in circinate vernation sp., Font. Potomac Fl., 
p. 145, pi. Ux, f. 6, 1889. 
Potomac formation: Near Potomac Eun, Virginia. 
Undetermined plant (a) Font. Potomac Fl., p. 274, pi. cxxxvi, f. 13, 
1889. 
Potomac formation : Fredericksburg, Virginia. 
Undetermined plant {b) Font. Potomac Fl., p. 274, pi. cxxxvi, f. 14, 
1889. 
Potomac formation : Fredericksburg, Virginia. 
Undetermined plant (c) Font. Potomac FL, p. 275, pi. cxxxvii, f. 1, 
1889. 
Potomac formation: Fredericksburg, Virginia. 
Undetermined plant (d) Font. Potomac Fl., p. 275, pi. cxxxvii, f. 2, 
3, 1889. 
Potomac formation: Fredericksburg, Virginia. 
Undetermined plant (e) Font. Potomac FL, p. 275, pi. cxxxvii, f. 4, 
1889. 
Potomac formation : Fredericksburg, Virginia. 
Undetermined plant (/) Font. Potomac Fl., p. 275, pi. cxxxvii, f. 5, 
1889. 
Potomac formation : Fredericksburg, Virginia. 
Undetermined plant (g) Font. Potomac FL, p. 275, pi. clxix, f. 4, 5, 
1889. 
Potomac formation: Baltimore, Maryland. 
Undetermined plant (h) Font. Potomac FL, p. 276, pi. clxix, f. 9, 
1889. 
Potomac formation : Baltimore, Maryland. 
Undetermined plant (i) Font. Potomac FL, p. 276, pi. clxxiii, f. 11, 
1889. 
Potomac formation: Baltimore, Maryland. 

VACCINOPH7LLUM Dawson. Trans. Boy. Soc. Canada, vqL viii, 

sec. iv, p. 88, 1890. 
Vaccinophyllum qnsestum Dn. Trans. Boy. Soc. Canada, vol. viii, 

sec. iv, p. 88, f. (in text) 23, 1890. 
Eocene t: Similkameen Biver, British Columbia. 

VACCINIUM LinusBus. Syst., ed. i, 1735. 

Vaccinium coloradense Lx. Proc. U. S. Nat Mus., vol. x, p. 42, pi. 
iii, f. 4, 5, 1887. 

Denver group: Silver Cliff, Colorado. 
Vaccinium Friesii Heer. FL Foss. Alask., p. 35, pL viii, f. 4, 1869. 

Eocene f: Port Graham, Alaska. 
Vaccinium reticulatnm Al. Br. in Stizenberger. Verzeichnisi^, p. 
82, 1851; Lx., Tert. FL, p. 235, pi. lix, f. 6, 1878. 

Eocene f: Cook Inlet, Alaska. 

Green Biver group: Florissant, Colorado. 
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Vaccinium nliginoBiim L. Macoun in Oolemau Joarn. Oeol., vol. iii, 
p. 626, 1896. 
Pleistocene: Scarboro Heights, Ontario. 

VALLISNERIA Michaux. Ex Linniens, Gen. PL, ed. i, p. 300, 1737. 
ValUsneria sp., Penhallow. Bull. Geol. Soc. Am., vol. i, p. 325, 1890; 
Trans. Eoy. Soc. Canada, 2d ser., vol. ii, sec. iv, p. 64, 73, 1896. 
Pleistocene: Boiling Biver, Manitoba; Besserers Whari', Ottawa 
Biver. 

VIBURNITES Lesqnerenx. Fl. Dak. 6r., p. 124, 1892. 
Vibumites crasBiis Lx. Fl. Dak. Gr., p. 124, pi. xlv, f. 1-4, 1892. 

Dakota group: E^nsas. 
Vibumites Evansanus Ward. Joorn. GeoL, vol. ii, p. 261, 262, 1894. 

Dakota group: Black Hills, South Dakota. 
Vibumites Masoni Lx. Fl. Dak. Gr., p. 125, pL xlv, f. 5, 1892. 

Dakota group: Kansas. 

VIBURNUM Linnteus. Syst., ed. i, 1735. 
Viburnum anceps Lx. = Platanus rhomboidea. 
Vibummn antiquum (Newby.) Hollick. MSS. 

Viburnum tilioidos Ward. Bull. U. 8. Geol. Surv., no. 87, p. 107, pi. 1, f. 1-3; 

pi. 11, f. 1-8 ; pi. lii, f. 1, 2, 1887. 
Tilla antiqua Newby. Later Extinct Floras, p. 62, 1868. 
Fort Union group : Clear Creek, Montana. 
Denver group : Golden, Colorado. 
Viburnum asperum Newby. Later Extinct Floras, p. 54, 1868. 

Fort Union group: Cracker Box and Seven-Mile creeks, Montana; 

Bad Lands, Dakota. 
Canadian Upper Laramie: North Saskatchewan; Souris Biver. 
Viburnum betnlaBfolia Ward. Bull. U. S. Geol. Surv., no. 37, p. 114, 
pi. Ivii, f. 4, 1887. 
Fort Union group: Burns's Banch, Montana. 
Viburnum bridgetonense Britton in Hollick« Bull. Torr. Bot. Club, 
vol. xix, p. 331, 1892. 
Miocene f: Bridgeton, New Jersey. 
Viburnum calgarianum Du. Trans. Boy. Soc* Canada, vol. iii, sec. iv, 
p. 18, 1885 [1886] ; op. cit., vol. iv, p. 29, pi. ii, f. 14, 1886 [1887]. 
Canadian upper Laramie: Calgary, Canada; Shaganappi Point 
Viburnum contortum Lx. Ann. Bept. U. S. Geol. and Geogr. Surv., 
p. 396, 1872 [1873]. [Not afterwards recognized by its author.] 
Laramie group T: Black Buttes, Wyoming. 
Viburnum cuneatum Newby. Proc. U. S. Nat. Mus., vol. v, p. 511, 
1882 [1883]. 
Tertiary: Tongue Biver, Wyoming. 
Vibumimi dakotense Lx. Cret. and Tert. FL, p. 231, pi. xlviA, f. 9, 
1883. 
Fort Union group: Bad Lands, North Dakota. 
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Vibturnnm Dentoni Lx. Gret. and Tert. Fl., p. 231, pi. xlix, f. 2, 3, 
1883. 
Fort Union group: Bad Lands, North Dakota? 
Viburnum dichotomnm Lx. Ann. Bept., op. cit, p. 309, 1872 [1873]; 
Tert. Fl., p. 225, pi. xxxviii, f. 6, 1878. 

Yibarnum Totundifolinm Lx. Ann. Kept., op. oit., p. 305, 1874 [1876] ; Tert. 

Fl., p. 225, pi. xxxvii, f. 12 ; pi. xxxviii, f. 10; pi. Ixi, f. 22, 1878. 
Viburnam Whymperi Heer. Lx., Ann. Rept., op. cit., p. 395, 1872 [1873]; 
Tert. FL, p. 225, pi. xxxviii, f. 7 ; pi. Ixi, f. 23, 1878. 
Laramie group: Black Buttes and Point of Rocks, Wyoming. 
Viburnum ellsworthiannm Lx. Fl. Dak. Gr., p. 121, pi. xxi, f. 6, 
1892. 
Dakota group : Kansas. 
Vibummn elongatum Ward. Bull. U. S. Oeol. Surv., no. 37, p. 112, 
pi. liv, f. 4, 5, 1887. 
Fort Union group : Clear Creek, ]tf ontana. 
Viburnum erectum Ward. Bull. U. S. Geol. Surv., no. 37, p. 112, pi. 
Iv, f. 3, 1887. 
Fort Union group: Clear Creek, Montana. 
Vibumimi finale Ward. Bull. U. S. Geol. Surv., no. 37, p. 115, pi. 
Ivii, f. 5, 1887. 
Fort Union group : Iron Bluii', ]^ontana. 
Viburnum goldianum Lx. Tert, FL, p. 227, pi. lx, f. 2-2c, 1878. 

Denver group: Golden, Colorado. 
Viburnum grandedentatum IS^ewby. Proc. U. S. Nat. M us., vol. v, 
p. 511, 1882 [1883]. 
Tertiary : Tongue River, Wyoming. 
Vibumimi grewiopsidium Lx. Fl. Dak. Gr., p. 120, pi. xxi, f. 4, 1892. 

Dakota group : Kansas. 
Viburnum ineequilaterale Lx. Fl. Dak. Gr., p. 119, pi. xxi, f. 2, 3, 
1892. 
Dakota group, Kansas. 
Viburnum integrifoUum Newby. MSS. HoUick, Bull. Torr. Bot. 
Club, vol. xxi, p. 54, pi. clxxvii, f. 7, 1894; Newby., Fl. Amboy Clays, 
p. 125, pi. xli, f. 1, 1895 [1896]. 

Cretaceous : Glen Cove, Long Island. 
Amboy clay : Woodbridge, New Jersey. 
Viburnum Lakesii Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. 
Terr., p. 401, 1873 [1874]; Tert. FL, p. 226, pL xxxvii, f. 13, 1878. 
Denver group: Golden, Colorado. 

1: Northwest Territory. 

Viburnum lanceolatum Newby. Later Extinct Floras, p. 54, 1868. 
Fort Union group: Fort Union, North Dakota. 
Upper Laramie group : Porcupine Creek. 
Viburnum Lesquereuzii Ward in Lx. FL Dak. Gr., p. 121, 1892. 
Dakota group : Kansas. 
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Vibnmnm Lesquereuxii commime Lx. Fl. Dak. Or., p. 122, pL liii, 
f. 2, 1892. 
Dakota group: Kansas. 
Viburnum Lesquereuxii cordifoUum Lx. Fl. Dak. Gr., p. 122, pi. 
lii, f, 9, 1892. 
Dakota group: Kansas. 
Viburnum Lesquereuxii lanceolatum Lx. Fl. Dak. Gr., p. 123, pi. 
liii, f. 3, 1892. 
Dakota groap: Kansas. 
Viburnum Lesquereuxii latus Lx. Fl. Dak. Gr., p. 123, pi. lii, f. 10, 
1892. 
Dakota group : Kansas. 
Viburnum Lesquereuxii longifolium Lx. Fl. Dak. Gr., p. 122, pi. 
liii, f. 1, 1892. 
Dakota group: Kansas. 
Viburnum Lesquereuxii rotundifolium Lx. Fl. Dak. Gr., p. 122, pi. 
lii, f. 8, 1892. 
Dakota group: Kansas. 
Viburnum? Lesquereuxii tenuifolium Lx. Fl. Dak. Gr., p. 123, 
pi. Ixiv, f. 13, 1892. 
Dakota group: Kansas. 
Viburnum limpidum Ward. Bull. TJ. S. Geol. Surv., no. 37, p. 110, 
pi. liii, f. 3-6, 1887. 
Fort Union group: Glear Greek, Montana. 
Viburnum macrodontum Ward. Bull. U. S. Geol. Surv., no. 37, p. 
110, pi. lui, f. 2, 1887. 
Fort Union group : Clear Creek, Montana. 
Viburnum marginatum Lx.= Platanus marginata. 
Vibemum Newberrianum Ward. Bull. U. S. Geol. Surv., no. 37, p. 
113, pi. Iv, f. 4-9, 1887. 
Fort Union group : Cracker Box Creek, Montana. 

Viburnum NordenskiOldi Heer. Fl. Foss. Alask., p. 36, pi. lii, t\ 13, 
1869. 
Eocene f: Neniltschik, Alaska. 

Fort Union group: Clear Creek, Montana; Little Missouri, Glad- 
stone, and Bad Lands, Xorth Dakota. 

Viburnum oppositinerve Ward. Bull. U. S. Geol. Sury., no. 37, p. 
112, pi. Iv, f. 1, 2, 1887. 
Fort Union group : Clear Creek, Montana. 
Viburnum oxycoccoides Dn. Trans. Koy. Soc. Canada, vol. iii, sei*.. 
iv, p. 17, 1885 [1886]; op. cit., vol. iv, p. 29, pi. ii, f. 15, 1886 [1887]. 
Upper Laramie group: Calgauy, Shaganappi Point, Canada. 

Viburnum paucidentatum Newby. Proc. U. S. Nat. Mns., vol. v, p. 
511, 1882 [1883]. 
Tertiary : Tongue Kiver, Wyoming. 



KHOWLTOK.] TERTIARY PLANTS OF NORTH AMERICA. 241 

Viburnum perfectnxn Ward. Bull. U. S. Geol. Surv., no. 37, p. 109, 
pi. lii, f. 3, 4; pi. liii, f. 1, 1887. 
Fort Union groap : Clear Greek, Montana. 
Viburnum perplezum Ward. Bull. TJ. S. Geol. Snrv., no. 37, p. Ill, 
pi. liv, f. 1, 1887. 
Fort Union group: Clear Creek, Montana. 
Yibumam platanoides Lx.=Platanas platanoides. 
Viburnum pubescens Pursb. Dn., Kept, on Geol. and Ees. near 49th 
ParaUel, Appen. A, p. 330, 1875. 

: Porcupine Creek. 

Viburnum robustnm Lx. Fl. Dak. Gr., p. 120, pi. xx, f. 4-6, 1892. 

Dakota group: Kansas. 
Viburnum rotundifolium Lx.= Viburnum dichotomum. 
Viburnum saskatchuense Dn. Trans. Boy. Soc. Canada, vol. v, sec. 
iv, p. 36, 1887 [1888]. 
Canadian upper Laramie: I^ortb Saskatchewan. 
Vibumimi soUtarium Lx. Tert. FL, p. 227, pi. lx, f. 3, 1878. 

Denver group: Golden, Colorado. 
Viburnum sphenophyllum Eji. in Lx. Fl. Dak. Gr., p. 123, pi. liii, 
f. 4, 1892. 
Dakota group: Kansas. 
Viburnum tilioides Ward=Viburnum antiquum. 
Viburnum Whymperi Heer. Fl. Foss. Arct., vol. ii, abt. iv, p. 475, 
pi. xlvi, f. lb, 1869; Lx., Tert. Fl., p. 226, pi. xxxviii, f. 7; Ixi, f. 23, 
1878. 
Fort Union group : Clear Creek, Montana. 
Miocene: Sbasta County, California. 
Viburnum sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 134. 

Fort Union group: Lightning Creek, Converse County, Wyoming. 

VITIPHYLLUM Fontaine. Potomac Fl., p. 308, 1889. 
Vitiphyllum crassifolium Font. Potomac Fl., p. 308, pi. cl, f. 9, 10, 
1889. 
Potomac formation: Potomac Bun, /irginia. 
Vitiphyllum multifidimi Font. Potomac FL, p. 309, pi. clxxiii, f. 1-9, 
1889. 
Potomac formation: Baltimore, Maryland. 
Vitiphyllum parvifolium Font. Potomac Fl., p. 300, pi. chcxii, f. 11, 
12, 1889. 
Potomac formation : Baltimore, Maryland. 

VITIS (Tournefort) Linnteus. Syst., ed. i, 1735. 
Vitis Bruneri Ward. Bull. U. S. Geol. Surv., no. 37, p. 60, pi. xxxii, f. 
1, 2, 1887. 

Vitis carbonensis Ward. Loc. cit., p. 70, pi. xxxii, f. 3. 
Laramie group: Garbon, Wyoming. 
Vitis crenata Heer. Fl. Foss. Alask., p. 36, pi. viii, f. 6, 1869. 
Eocene f: Port Graham, Alaska. 
Bull. 152 36 
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Vitis cuspidata Ward. Bull. U. S. Oeol. Sorv., no. 37, p. 71 pi. 
xxxii, f. C-8, 1887. 
Fort Union group : Borns's Banchand Seven-Mile Greek, Montana. 
Vitifl islandica (?) Heer. Fl. Foss. Arct., vol. i, p. 150, pi. xxvi, f. Ic,/, 
7a; Lx., Ann. Kept. U. 8. Geol. and Geogr. Surv. Terr. 1871, sappl., 
p. 10, 1871 [1872], [Not afterwards referred to by Lesqaereax.] 
Montana group f: Point of Bocks, Wyoming. 
Vitis Olriki Heer. Fl. Foss. Arct., vol. i, p. 120, p . xlviii, f. 1, 1868; 
Lx., Ann. Bept. XJ. S. Geol. and Geogr. Surv. Terr. 1871, sappl., p. 
12, 1871 [1872] 5 Tert. Fl., p. 241, pi. xli, f. 8, 1878. 
Denver group: Mount Bross, Middle Park, Colorado. 
Laramie group f: Evanston, Wyoming; Baton Mountains, New 
Mexico f 

Vitis rotandifolia Newby. Proc. U. S. Nat. Mus., vol. v, p. 613, 1882 
[1883]. 

Eocene f: Admiralty Inlet, Alaska. 
Vitis sparsa Lx. Tert. Fl., p. 241, pi. lx, f. 24, 1878. 

Laramie group: Black Buttes, Wyoming. 
Vitis tricuspidata Heer, Lx.=Gissus tricuspidata. 

Vitis Xantholithensis Ward. Bull. U. S. Geol. Surv., no. 37, p. 71, 
pi. xxxii, f. 4, 5, 1887. 

Fort Union group: Burns's Bancb, Montana. 
Vitus sp.l Lx. Proc. XT. S. Nat. Mus., vol. xi, p. 35, 1888. 

Miocene: Contra Costa, California. 

W IJIJN M ANNI A LinnsBus. Syst., ed. x, p. 1005, 1759. 
Weinmanxiia Haydenii Lx. Cret. and Tert. FL, p. 178, pi. xlii f. 1-7 
1883. 

Rhas Haydenii Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., p. 417, 
1873 [1874] ; Tert. Fl., p. 294, pi. Iviii, f. 12, 1878. 

Green Biver group: Middle Park and Florissant, Colorado. 
Weinmannia integrifolia Lx. Cret. and Tert. FL, p. 178, pi. xlii, f. 
a-13, 1883. 

• Green River group : Florissant, Colorado. 
Weinmannia obtusifolia Lx. Cret and Tert. Fl., p. 178, pi. xli, f. 
4-10, 1883. 
Green River group : Florissant, Colorado. 
Weinmannia rosaefolia Lx. = Rhus rosa^folia. 

WIDDRINGTONIA Endlicber. Cat. Hort. Vindob., vol. i, p. 209, 
1842. 

Widdringtonia complanata Lx. Bull. U. S. Geol. and Geogr. Burv. 
Terr., vol. i, p. 366, 1875; Ann. Rept. U. 8. Geol. and Geogr.. Surv. 
Terr., p. 299, 1874 f 1876] ; Tert. FL, p. 72, pi. Ixii, f. 13, 14, 1878. * 
Laramie group: Point of Rocks, Wyoming. 
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Widdrlngtonia Uiigii»folia Lx. Gret and Tert. Fl., p. 139, pi. xxi, f. 
14, 14a, 1883. 

Qlyptostrobas earop»iis (Brongn.) Heer. Fl. Tert. Helv.yTol. i, p. 51, pi. 
xix ; XX, 1855 ; Tert. VI., p. 74, pL vii, f. 1, 2, 1878. 
Green Eiver group: Florissant, Colorado. 

WIDDRINOTOmTES Endlicher. Synop. Conif., p. 271, 1847. 
Widdringtonites Reichii (£tt.) Heer. FI. Foss. Arct., vol. yi, abt. ii, 
p. 51, pi. xxviii, f. 5, 1882; Newby., Fl. Amboy Clays, p. 57, pi. viii, f. 
1-5, 1895 [1896]. 

Frenelites Reichii £tt. Kreidefl. v. Niedemoh., p. 246, pi. i, f. lOa-lOc, 18—. 
Amboy clay: New Jersey. 
Widdringtonites snbtiUs Heer. Fl. Foss. Arct., vol. iii, abt. ii, p. 101, 
pi. xxviii, f. 1, Iby 1874; Newby., Fl. Amboy ClaySy p. 57, pi. x, f. 2-4, 
1896 [1896]. 
Amboy clay : Woodbridge and South Amboy, New Jersey. 
Cretaceous: Marthas Vineyard. 

w ■ I iTiT A MSOMl A Carruthers. Trans. Linn. Soc. London, vol. xxvi, 

p. 680, 1868. 
WiUiamsonia elocata Lx. Fl. Dak. Or., p. 87, pi. ii, f. 9, 9a, 1892. 

Dakota group: Kansas. 
WiUiamsonia problematica (Newby.) Ward =Pal»an thus problemat- 

icus. 
WiUiamsonia recentior Dn. Trans. Boy. Soc. Canada, vol. iii, sec. 
iv, p. 12, pi. iv, f. 1, 1885 [1886]. 
Mill Creek series: Mill Creek. 
WiUiamsonia? Riesii Hollick. Trans. N. Y. Acad. Sd., vol. xii, p. 37, 
pi. i, f. 2, 3, 1892. 
Cretaceous: Staten Island. 
WiUiamsonia Smockii Newby. Fl. Amboy Clays, p. 127, pi. xxxvi, 
f. 1-8, 1895 [1896]. 
Amboy clay. New Jersey. 
WiUiamsonia tezana Font. Proc. U. S. Nat. Mus., vol. xvi, p. 278, 
pi. xliii, f. 1, 2, 1893. 
Trinity division: Glenrose, Texas. 
WiUiamsonia virginiensis Font. Potomac FL, p. 273, pi. cxxxiii, f. 
^7; clxv,f. 5, 1889. 
Potomac formation: Trents Beach and near Dutch Gap Canal, Vir- 
ginia. 
WiUiamsonia? sp., Dn. Trans. Boy. Soc. Canada, vol. x, sec. iv, p. 
87, 1892 [1893]. 
Kootanie: Anthracite, British Columbia. 

WJJNCHEZiLIA Lesquereux. Am. Oeol., vol. xii, p. 209, 1893. 
WincheUia triphylla Lx. Am. Oeol., vol. xii, no. 4, p. 209, pi. viii, 
1893. 
Cretaceous: Yellowstone, near mouth of Powder Biver, Montana. 
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WOODWARDIA J. B. Smith. Mem. Acad. Tor., vol. v, p. 411, 1793. 
Woodwardia latiloba Lx. Ann. Kept U. S. Geol. and Oeogr. Surv. 
Terr., p. 391, 1873 [1874] ; Tert. Fl., p. 54, pi. iii, f. 1, la, 1878. 

Woodwardia latiloba minor Lz. Ana. Kept., op. cit., p. 391, 1873 [1874] ; Tert. 
Fl., p. 54, pi. iv, f. 9, 9a, 1878. 
Denver Group: Golden, Colorado. 
Woodwardia latiloba minor Lx.=: Woodwardia latiloba. 
Woodwardia sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 140, 1897. 

Laramie group t: North Fork Dutton Greek, Wyoming. 
Woodwardia sp., En. Bull. Geol. Soc. Am., vol. viii, p. 154, 1897. 
Montana formation : Point of Bocks, Wyoming. 

ZAMIA Linnaeus, Sp. PL, ed. it, p. 1659, 1763. 
Zamia Waahingtoniana Ward. Fifteenth Ann. Bept. U. S. Geol. 
Surv., p. 350, pi. ii, f. 6, 1895. 
Potomac formation: Mount Vernon, Virginia. 

ZAMIOFSIS Fontaine. Potomac FL, p. 160, 1889. 
Zamiopsis liiBignifl Font. Potomac FL, p. 162, pL ixii, f. 3; Ixiv, f.l, 
3; Ixv, f. 4-6; ixvi, f. 2j Ixvii, f. 7, 1889. 

Potomac formation: Fredericksburg, Virginia. 
Zamiopsis laoiniata Font. Potomac FL, p. 164, pl. Ixvi, f. 1, 5-8, 1889. 

Potomac formation : Fredericksburg, Virginia. 
Zamiopsis longipemiis Font. Potomac FL, p. 164, pl. Ixi, f. 8, 1889. 

Potomac formation : Fredericksburg, Virginia. 
Zamiopsis petiolata Font Potomac FL, p. 166, pL Ixvi, f. 3, 1889. 

Potomac formation: Fredericksburg, Virginia. 
Zamiopsis pimatifida Font. Potomac FL, p. 161, pL Ixi. f. 7; Ixii. t 
5; Ixiv, f. 2; Ixvii, f. 2, 1889. 

Potomac formation: Fredericksburg, Virginia. 
Zamiostrobus mirabilis Lx. = Oyeadeoidea mirabilis. 

ZAMITES Brongniart. Prod. Hist. V^g. Foss., p. 94, Paris, 1828. 
Zamites acutipemiis Heer. Zeitschr. Deutsch. geol. GeselL, vol. xxiv, 
p. 161, 1872; Dn., Trans. Boy. Soc, Canada, voL iii, sec. iv, p. 7, pl. 
i, f. 5, 1885 [1886]. 
Kootanie: MartinGreek,Britisn Columbia; Great Falls, Montana. 
Zamites apertus Newby. Am. Jouru. Sci., vol. xli, p. 199, pl. xiv, £ 
4, 5, 1891. 
Kootanie: Great Falls, Montana. 
Zamites borealis Heer. Fl. Foss. Arct., vol. iii, abt. ii, p. 66, pl. xiv, 
f. 13, 14; XV, f. 1, 2, 1873; Newby., Am. Journ. ScL, vol. xli, p. 197. 
1891. 
Kootanie: Great Falls, Montana. 

Zamites crassinervis Font. Potomac FL. p. 172, pL Ixix, f. 4; 
Ixxxiii, f. 3, 1889. 
Potomac formation : Fredericksburg, Virginia. 
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Zamites distantinervis Font. Potomac FI., p. 172, pi. Ixxxiii, f. 4, 
1889. 
Potomac formation : Fredericksburg, Virginia. 
Zcunites montana Dn. Trans. Boy. Soc. Canada, vol. iii, sec. iv, p. 7, 
pi. i, f. 6, 6a, 1885 [1886]. 
Eootanie: Martin Greek, Kootanie Pa«s, and Anthracite, British 
Golambia. 

Zamites montanensis Font. Proc. U. B. Nat. Mus., vol. xv, p. 494, 
pi. Ixxxiv, f. 4, 1892. 
Eootanie: Great Falls, Montana. 

Zamites ovalis Font. Potomac Fl., p. 173, pi. Ixxxv, f. 4; clxx, f. 3, 
1889. 
Potomac formation: Datch Gap Ganal, near Potomac Ban, and 
near Telegraph Station, Virginia. 
Zamites subfolcatns Font. Potomac Fl.. p. 173, pi. Ixxxiv, f. 13; 
Ixxxv, f. 3, 1889. 
Potomac formation : Kankeys, Virginia. 
Zamites tenninervis Font. Potomac FL, p. 171, pl. Ixvii, f. 1 ; pi. 
Ixix, f. 2; Ixx, f. 1; Ixxv, f. 3; Ixxvi, f. 7; ixxviii, f. 6; Ixxxiv, f. 7, 
1889. 
Potomac formation : Fredericksburg, Kankeys, Butch Gap Canal, 

and near Telegraph Station, Virginia. 
Trinity division : Glenrose, Texas. 
Zamites sp., Dn. Trans. Boy. Soc. Canada, vol. iii, sec. iv, p. 7, pl. i, 
f. 4, 1885 [1886]. 
Kootanie: Kootanie Pass. 

Zamites sp.. Font. Potomac Fl., p. 173, pl. Ixxxiv, f. 12, 1889. 
Potomac formation: Kankeys, Virginia. 

Zamites sp., Lx. Fl. Dak. Gr., p. 26, pl. i, f. 8, 1892. 

Dakota group: Kansas. 
Zanthoxylon Walt, Fl. Carol., p. 52, 243, 1878 = Zanthoxylum L. 

ZANTHOZYLITM LinneBUS. Hort. Cliff., p. 487, 1737. 
Zanthozylmn diversifolium Lx. Mem. Mus. Comp. Zool., vol. vi, no. 
2, p. 33, pl. viii, f. 14, 16, 1878. 
Miocene: California. 

Zanthozylmn dubimn Lx. Ann. Bept. U. S. Geol. and Geogi*. Surv. 
Terr. 1871, suppl., p. 16, 1871 [1872]. [Not afterwards mentioned by 
author.] 
Laramie group!: Fischers Peak, New Mexico. 

Zanthoxylum spireeefolimn Lx. Cret. and Tert. FL, p. 196, pl. xl, f. 
1-^, 1883. 
Green Biver group: Florissant, Colorado. 
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ZINOIBERITES Heer. Fl. Tert. Helv., vol. iii, p. 172, 1869. 
Zingiberites dubius Lx. Tert. Fl., p. 95, pi. xvi, f. 1, 1878. 

ZingiberiteB? imdulatns * Lx. Ann. Kept. U. S. Geol. and Qeogr. Surv. Terr., 
p. 396, 1873 [1874]. [• Preoccupied by Z. undnlatus Heer, Bait. Fl., p. 64.] 

Denver group : Golden, Colorado. 
Zingiberites iindalatas Lx. = Zingiberites dubius. 

ZIZ7FHI7S Tournefort. Ex. Linnaeus, Syst., ed. 1, 1735. 

Zizyphas Beckwithii Lx. Gret. and Tert. FL, p. 125, pi. xix, f. 5, 1883. 

Denver group: Golden, Colorado. 
Zizyphus cinnamomoides Lx. Tert. Fl., p. 277, pi. Iii, f. 7, 8, 1878. 

Ceanothas cinnamomoides Lx. Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., 
p. 289, 1871 [1872]. 
Green River group: Green Eiver Station, Wyoming. 
Fort Union group: Seven-Mile Creek, Montana. 
Zizyphus dakotensis Lx. Fl. Dak. Gr., p. 167, pi. xxxvi, f. 4-7, 1892. 

Dakota group : Kansas. 
Zizyphus distortus Lx. Ann. Bept. XT. S. Geol. and Geogr. Snrv. 
Terr., p. 404, 1873 [1874]; Tert. Fl., p. 275, pi. li, f. 7-9, 1878. 
Denver group: Golden, Colorado. 
Zizyphus elegans Hollick. Bull. Torr. Bot. Club, vol. xxi, p. 58, pi. 
clxxvii, f. 9, 10, 1894. 
Cretaceous: Glen Cove, Long Island. 
Zizyphus fibrillosus Lx. Tert FL, p. 276, pi. Iii, f. 1-6, 1878. 

CeanothuB fibrillosas Lx. Ann. Rept. U. 8. Geol. and Geogr. Snrv. Terr., p. 
381, 1872 [1873]. 

Denver group: Golden, Colorado. 
Zizyphus hyperboreusf Heer Lx. = Zizyphus Lesquereuxii. 
Zizyphus Lesquereuxii nom. nov. 

Zizyphas hyperborensf Heer. Lx., Ann. Rept. U. S. Geol. and Geogr. Surv. 
Terr., p. 389, 1872 [1873] ; Tert. Fl., p. 276, pi. li, f. 16, 1878. [Not Z. hyper- 
horeus of Heer.] 
Denver group: Golden, Colorado. 
Laramie group!: Carbon, Wyoming. 

Zizsrphns' Lewisiana Hollick. Bull. Torr. Bot. Club, vol. xxi, p. 58, 
pi. clxxx, f. 13, 1894. 
Cretaceous: Oak Neck, Long Island. 
Zizyphus longifolia Newby. Proc. U. S. Nat. Mus., vol. v, p. 513, 
1882 [1883]. 
Eocene: Green Eiver, Wyoming. 
Zizyphus Meekii Lx. Ann. Bept. U. S. Geol. and Geogr. Surv. Terr., 
p. 388, 1872 [1873]; Tert. Fl., p. 275, pi. li, f. 10-14, 1878; Ward, BulL 
U. S. Geol. Surv., no. 37, p. 74, pi. xxxiii, f. 5, 6, 1887. 
Denver group: Mount Bross, Middle Park, Colorado. 
Laramie group: Black Buttes, Wyoming. 
Laramie group!: Carbon, Wyoming. 
Livingston beds: Bozemau coal field, Montana. 
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Zizjrphus microphyllns Lx. Mem. Mas. Gomp. Zo<)]., vol. vi, no. 2, p. 
28, pi. viii, f. 9, 1878. 
Miocene: Chalk Blaffs, California. 
Zizyphus piperoides Lx. Mem. Mas. Comp. Zool., vol. vi, no. 2, p. 28, 
pi. viii, f. 10, 11, 1878. 
Miocene: Chalk Blaffs, California. 
Zlz3rphii8 Bermlatiis Ward. Ball. U. S. Geol. Sarv., no. 37, p. 73, pi. 
xxxiii, f. 3, 4, 1887. 
Fort Union group : Barns's Baiich, Montana. 
ZixyphxLB Townsendi Kn. Proc. TJ. S. Nat. Mas., vol. xvii, p. 229, pi. 
ix, f. 8, 9, 1894. 
Eocene?: Herenden Bay, Alaska. 
Zizyphus sp., Kn. Ball. Geol. Soc. Am., vol. viii, p. 134, 1897. 

Fort Union group: Lightning Creek, Converse County, Wyoming. 
Zizyphus sp., Kn. Bull. Geol. Soc. Am., vol. viii, p. 148, 1897. 

Laramie group: Bock Springs, Wyoming. 
Zonarites digitatus (Brongn.) Gein. 

Ficoides digitatus Brongn. Lx., Ann. Kept., op. cit., p. 421, 1872 [1873] ; Hist, 
d. V^g. FoM., p. 69, pi. ix, f. 1, 1828. 
Dakota groap: Kansas. 
Zostera marina L. Paisley, Can. Fat., 2d ser., vol. vii, p. 270,- 1875. 
Post- Pliocene: Bathorsc, Kew Brunswick. 
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The statute approved Maroh 8, 1S79, eetablishlng the United States Oeological Surrey, contains the 
following proTisions : 

"The publioations of the Geological Surrey shall consist of the annual report of operations, geological 
and economic maps illustrating the resonroee and dassiflcation of the lands, and reports upon general 
and economic geology and paleontology. The annual report of operations of the Geological Survey 
shall accompany the annual report of the Secretary of the Interior. All special memoirs and reports 
of said Survey shall be issued in uniform quarto series if deemed necessary by the Director, but other- 
wise in ordinary octavos. Three thousand copies of each shall be published for scientific exchanges 
and for sale at the price of publication ; and all literary and cartographic materials received in exchange 
shall be the property of the United States and form a part of the library of the organisation; and the 
money resulting from the sale of such publications shall be covered into the Treasury of the United 
States." 

Except in those cases in which an extra number of any special memoir or report has been supplied 
to the Survey by resolution of Congress or has been ordered by the Secretary of the'^Interior, this 
office has no copies for gratuitous distribution. 

AITNUAL RBPOBTS. 

I. First Annual Report of the United States Geological Survey, by Clarence King. 1880. 8o. 79 pp. 
1 map. — A preliminary report describing plan of organisation and publications. 

II. Seoond Annual Report of the United States Geological Survey, 1880-'81, by J. W, Powell. 1882. 
8o. Iv, 688 pp. 62 pi. Imap. 

m. Third Annual Report of the United States Geological Survey, 1881-*82, by J. W, FoweU. 1883. 
8<>. xviii, 664 pp. 67 pi. and maps. 

IV. Fourth Annual Report of the United States Geological Survey, 1882-'83, by J. W. Powell. 1884. 
8o. xxxii, 473 pp. 86 pi. and maps. 

Y. Fifth Annual Report of the United Stotes Geological Survey, 1883-'84, by J. W. Powell. 1885. 
8o. xxxvi,' 400 pp. 68 pL and maps. 

TI. Sixth Annual Report of the United Stotes Geological Survey, 1884-'85, by J. W. Powell. 1886. 
8^. xxix, 670 pp. 65 pi. and maps. 

yn. Seventh Annual Report of the United Stotes Geological Survey, 1886-'86, by J. W. Powell. 1888. 
$9, XX. 666 pp. 71 pi. and maps. 

Yin. Eighth Annual Report of the United Stotes Geological Survey, 1886-*87, by J. W. Powell. 1889. 
8^. 2 pt. xix, 474, xii pp. 53 pi. and maps ; 1 p. 1., 475-1063 pp. 54-76 pi. and maps. 

IX. Ninth Annual Report of the United Stotes Geological Survey, 1887-'88, by J. W. Powell. 1889. 
99. xiii, 717 pp. 88 pi. and maps. 

X. Tenth Annual Report of the United States Geological Survey, 1888-'89, by J. W. Powell. 1890. 
99, 2 pt. XV, 774 pp. 98 pi. and maps; viii, 123 pp. 

XI. Eleventh Annual Report of the United Stotes Geological Survey, 188»-'90, by J. W. Powell. 1801 . 
89. 2 pt. XV, 757 pp. 06 pi. and maps; ix, 851 pp. 30 pi. 

XIL Twelfth Annual Report of the United Stotes Geological Survey, 1890-'91, by J. W. Powell. 1891. 
99. 2pt. xiii, 675 pp. 53 pi. and maps ; xvlii, 576 pp. 146 pi. and maps. 

Xm. Thirteenth Annual Report of the United Stotes Geological Survey, 1891-'92, by J. W. Powell. 
1893. so. 3pt. vil, 240 pp. 2 maps; x, 372 pp. 106 pi. and maps ; xi, 486 pp. 77 pi. and maps. 

XIY. Fourteenth Annual Report of the United Stotes Geological Survey, 1802-'93, by J. W.Powell. 
1893. 8o. 2 pt. vi, 321 pp. 1 pi. ; xx, 597 pp. 74 pi. 

XY. Fifteenth Annual Report of the United Stotes Geological Survey, 1898.'94, by J. W. Powell. 
1805. 8o. xiv,7&6pp. 48 pi. 

XYI. Sixteenth Annual Report of the United Stotes Geological Survey, 1894-'96, Charles D. 
Walcott, Director. 1896. (Parti, 1806.) 8o. 4pt. xxii, 910 pp., 117 pL and maps; xix, 598 pp., 43 pi. and 
maps ; XV, 646 pp., 23 pi. ; xix, 735 pp., 6 pi. 

XYU. Seventeenth Annual Report of the United Stotes Geological Survey, 1895-'06, Charles D. 
Walcott, Director. 1896. 8°. 3 pt. in 4 vol. xxii, 1076 pp., 67 pi. and maps; xxv, 864 pp., 113 pi. and 
maps ; xxili, 542 pp., 8 pi. and maps; iii, 543-1068 pp., 9-13 pi. 

XYIII. Eighteenth Annual Report of the United Stotes Geological Survey, 1896-^97, Charles D. 
Walcott, Director. 1897. (Parte II and III, 1898.) 8o. 5 pt. in 6 vol. 440 pp , 4 pi. and maps ; v, 053 pp., 
105 pi. and maps ; v, 861 pp., 118 pi. and maps ; x. 766 pp., 102 pi. and maps ; xii, 642 pp., 1 ul. ; 643-1400 pp. 

I 
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MOKOGKAPHS. 

I. Lake Bonnerille, by GroTe KatI Gilbert. 1880. 40. xx, 488 pp. SI pi. Imap. Prioen.M. 

II. TertiAry History of the Grand CaAon District, with Atlas, by Clarenoe E. Datton, Capt. U. S. A. 
1882. 40. xiv, 2Mpp. 42 pi. and atlas of 24 sheets folio. Price $10.00. 

m. G^logy of the Comstock Lode and the Washoe District, with Atlas, by George F. Becker. 1883. 
40. XT, 422 pp. 7 pi. and atlas of 21 sheets folio. Price $11.00. 

IV. Comstock mning and Miners, by Eliot Lord. 1883. 40. xiv, 451 pp. 3 pi. Price fl.50. 

Y. The Copper-Bearing Bocks of Lake Superior, by Boland Duer Irving. 1883. 40. xvi, 464 pp. 
151. 20 pi. and maps. Price f 1.85. 

VI. Contributions to the Knowledge of the Older Mesoaoio Flora of Tirginia, by William ICorria 
Fontaine. 1883. 40. xi, 144 pp. 54 1. 54 pi. Price f 1.05. 

Vn. SUver.Lead Deposits of Eureka, Neyada, by Joseph Story Curtis. 1884. 40. xili, 200 pp. 16 
pi. Price $1.20. 

Vm. Paleontology of the Eureka District, by Charles DooUUle Waloott. 1884. 40. xiU, 298 pp. 
24 1. 24 pi. Price $1.10. 

IX. Brachiopoda and Lamellibranchiata of the Raritan Clays and Greensand Marls of New Jersey, 
by Robert P. Whitfield. 1885. 40. xx, 388 pp. 35 pi. 1 map. Price $1.15. 

X. Dinocerata. A Monograph of an Extinct Order of Gigantic Mammals, by Othniel Charles Maiah. 
1886. 40. xvlll, 248 pp. 561. 56 pi. Price $2.70. 

XI. Geological History of Lake Lahontan, a Quaternary Lake of Northwestern Nevada, by Israel 
Cook RnsseU. 1885. 40. xiv, 288 pp. 46 pi. and maps. Price $1.75. 

Xn. Geology and Mining Industry of Leadville, Colorado, with Atlas, by Samuel Franklin Emmons. 
1886. 40. xxix, 770 pp. 45 pi. and atlas of 85 sheets folio. Price $8.40. 

Xm. Geology of the Quicksilver Deposits of the Pacific Slope, with Atlas, by George F. Becker. 
1888. 40. xix, 486 pp. 7 pi. and atlas of 14 sheets folio.' Price $2.00. 

XTV. Fossil Fishes and Fossil Plants of the Triassic Rocks of New Jersey and the Connectiout Val- 
ley, hy John S. Newberry. 1888. 40. xiv, 152 pp. 26 pi. Price $1.00. 

XY. The Potomac or Younger Mesosoic Flora, by William Morris Fontaine. 1880. 40. xiv, 877 
pp. 180 pi. Text and plates bound separately. Price $2.50. 

XVI. The Paleozoic Fishes of North America, by John Strong Newberry. 1880. 40. 840 pp. 63 pL 
Price $1.00. 

XVH. The Flora of the Dakota Group, a Posthumous Work, by Leo Lesquereux. Edited by F. H 
Knowlton. 1801. 40. 400 pp. 66 pi. Price $1.10. 

XVm. Gasteroitoda and Cephalopoda of the Raritan Clays and Greensand Marls of New Jersey, 
by Robert P. Whitfield. 1881. 4°. 402 pp. 50 pi. Price $1.00. 

XIX. The Penokee Iron-Bearing Series of Northern Wisconsin and Michigan, by Roland D. Irving 
andC.R.VanHise. 1892. 40. xix, 534 pp. 37 pi. Price $1.70. 

XX. Geology of the Eureka District, Nevada, with Atlas, by Arnold Hague. 1802. 40. xvii, 419 pp. 
CpL Price $5.25. 

XXI. The Tertiary Rhynchophorous Coleoptera of North America, by Samuel Hubbard Scudder. 
1808. 40. xi. 206 pp. 18 pi. Price 00 cents. 

XXII. A Manual of Topographic Methods, by Henry Gannett, Chief Topographer. 1888. 40. xiv, 
80Opp. 18 pi. Price $1.00. 

XXin. Geology of the Green Mountains in Massachusetts, by Raphael Pumpelly, J. E. WoUT, 
and T. Nelson Dale. 1804. 4<'. xiv, 206 pp. 23 pi. Price $1.80. 

XXIV. Molluscs and Crustacea of the Miocene Formations of New Jersey, by Robert Parr Whitfield. 
18M. 40. 195 pp. 24 pi. Price 90 cents. 

XXV. The Glacial Lake Agassis, by Warren TTpham. 1805. 40. xxiv, 658 pp. 38 pL Price $1.70. 

XXVI. Flora of the Amboy Clays, by John Strong Newberry; a Posthumous Work, edited by 
Arthur HoUick. 1895. A°. 260 pp. 58 pi. Price $1.00. 

XXVII. Geology of the Denver Basin, Colorado, by S. F. Emmons, Whitman Cross, and George H. 
Eldridge. 1896. i°. 556 pp. 31 pi. Price $1.50. 

XXVIII. The Marquette Iron-Bearing District of Michigan, with Atlas, by C. R. Van Hise and W. 
S. Bayley, including a Chapter on the Republic Trough, by H. L. Smyth. 1897. 40. 608 pp. 85 pL 
and atlas of 30 sheets folio. Price $5.75. 

XXIX. Geology of Old Hampshire County, Massachusetts, comprising Franklin, Hampshire, and 
Hampden Counties, by Benjamin Kendall Emerson. 1808. 40. xxi, 700 pp. 85 pi. Price 

XXX. FossUMedusn, by Charles DooUttie Waloott. 1898. 4^. ix, 201 pp. 47 pi. Price $1.60. 
In preparatum .- 

XXXI. Geology of the Aspen Mining District, Colorado, with Atlas, by Josiah Edward Spurr. 

XXXII. Geology of the Yellowstone National Park, Part II, Descriptive Geology, Petrography, and 
Paleontology, by Arnold Hague, J. P. Iddings, W. Harvey Weed, Charles D. Walcott^ G. H. Girty, T. W. 
Stanton, and F. H. Enowlton. 

XXXIII. Geology of the Narragansett Basin, by N. S. Shaler, J. B. Woodworth, and August F. 
Foente. 
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XXXrr. The GlMial Qmyela of M«liie and their Aeeodftted Deposits, by George H. Stone. 

— The Iftter Extinot Vloras of North America, by John Strong Newberry ; edited by Arthur HoUick. 

— Flora of the liower Coal Meaanres of Mlaaonri, by David White. 

— The Crystal Falls Iron-Bearing District of Michigan, by J. Morgan Clements and Henry Lloyd 

Smyth; with a Chapter on the Stnrgeon Blver Tongue, by William Shirley Bayley. 

— Sanropoda, by O. C. Marsh, 

— Stegosaoria, by O. C Marsh. 

— BrontotheriidB, by O. C. Marsh. 

— Flora of Ihe Laramie and Allied Formations, by Frank Hall Knewlten. 

BULLETINS. 

1. On Hypersthene-Andeslte and on Triolinio Pyroxene in Augitic Rocks, by Whitman Cross, with a 
Geological Sketoh of BnfTalo Peaks, Colorado, by S.F. Emmons. 1883. 8o. 42 pp. 2 pi. Price 10 cents. 

2. Gold and Silver Conversion Tables, giving the Coining Value of Troy Ounces of Fine Metal, etc., 
oompnted by Albert Williams, Jr. 1883. 8o. 8 pp. Price 5 cents. 

S. On the Fossil Faunas of the Upper Devonian, along the Meridian of 70^ 80', flrom Tompkins County, 
New York, to Bradford County, Pennsylvania, by Henry S. Williams. 1884. 9>. 86 pp. PrioeSoents. 

4.0nMesozoicFossils, by Charles A. White. 1884. 9P. 86 pp. 9 pi. Price 5 cents. 

5. A Dictionary of Altitudes in the United States, compiled by Henry Gannett. 1884. V>. 825 pp. 
Price 20 cents. 

i .Elevations in the Dominion of Canada, by J. W. Spencer. 1884. 8o. 43 pp. Price 5 cents. 

7. Mapoteca Geologlca Americana. A Catalogue of Geological Maps of America (North and South) 
1752-1881, in Geographic and Chronologic Order, by Jules Mareou and John Belknap Maroon. 1884. 
•«. 184 pp. Price 10 cents. 

8. On Secondary Enlargements of Mineral Fragments in Certain Rooks, by R. D. Irving and C. R. 
YanHise. 1884. V>. 56 pp. 6 pi. Price 10 cents. 

9. A Report of Work done in the Washington Laboratory during the Fiscal Year 1888-*84. F. W. 
Clarke, Chief Chemist. T. M. Chataid, Assistant Chemist. 1884. 99. 40 pp. Price 5 cents. 

10. On the Cambrian Faunas of North America. Preliminary Studies, by Charles Doolittie Waleott. 

1884. 8o. 74 pp. 10 pi. Price 5 cents. 

11. On the Quaternary and Recent Mollnsea of the Great Basin; with Descriptions of New Forms, 
by R. Ellsworth Call. Introdnoed by a Sketch of the Quatemsry Lakes of the Great Basin, by G. K. 
Gilbert. 1884. B°. 66 pp. 6 pi. Price5oents. 

12. A Crystallographio Study of the ThinoUte of Lake Lahontan, by Edwsrd S. Dana. 1884. 8o. 
84 pp. 8 pi. Prioe5oents. 

18. Boundaries of the United States and of the Several States and Territories, with a Historical 
Sketch of the Territorial Changes, by Henry Gannett. 1885. 99. 185 pp. Price 10 cents. 

14. The Electrical and Magnetic Properties of the Iron-Carburets, by Carl Barus and Vincent 
Stronhal. 1885. 89. 288 pp. Price 15 cents. 

15. On the Mesosoic and Cenosoic Paleontology of California, by Charles A. White. 1885. 8^. 88 pp. 
Price 6 cents. 

16. On the Higher Devonian Faunas of Ontario County, New York, by John M. Clarke. 1885. 8». 
86pp. 8 pi. Price 5 cents. 

17. On the Development of Crystallisation in the Igneous Rocks of Washoe, Nevada, with Notes on 
the Geology of the District, by Arnold Hague and Joseph P« Iddings. 1886. 99. 44 pp. Price 5 
cents. 

18. On Marine Eocene. Fresh- Water Miocene, and Other Fossil Mollnsea of Western North America, 
by Charles A. White. 1885. 99. 26 pp. 3 pi. Price 5 cents. 

19. Notes on the Stratigraphy of California, by George F. Booker. 1885. 8^. 28 pp. Price 5 cents. 
. 20. Contributions to the Mineralogy of the Rocky Moui^ns, by Whitman Cross and W. F. Hille- 

bnmd. 1885. 9o. 114 pp. 1 pi. Price 10 cents. 

21. The Lignites of the Great Sioux Reservation : a Report on the Region between the Grand and 
Moreau Rivers, Dakota, by Bailey Willis. 1885. 99. 16 pp. 5 pi. Prioe 5 cents. 

22. On New Cretaceous Fossils Arom California, by Charles A. White. 1885. 8o. 25 pp. 5 pi. 
Price f- cents. 

28. Observations on the Junction between the Eastern Sandstone and the Keweenaw Series on 
Keweenaw Point, Lake Superior, by R.D. Irving and T. C. Chamberlin. 1885. 99. 124 pp. 17 pi. 
Price 15 cents. 

24. List of Marine Mollnsea, comprising the Quaternary Fossils and Recent Forms from American 
Localities between Cape Hatteras and Cape Roqne, including the Bermudas, by William Healy Dall. 

1885. 8o. 336 pp. Price 25 cents. 

26. The Present Technical Condition of the Steel Industry of the United States, by Phineas Barnes. 
1885. 8o. 85 pp. Price 10 cents. 

26. Copper Smelting, by Henry M. Howe. 1885. 8o. 107 pp. Price 10 cents. 

27. Report of Work done in the Division of Chemistry and Physios, mainly during the Fiscal Year 
188A-'85. 1886. 9». 80 pp. Price 10 cents. 
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28. The Gabbros and AMOdated Hornblende Rocks oconrring in the Neighborhood of Baltimora, 
XAryUnd, by George Hnntington WilUame. 1886. 8o. 78 pp. 4 pi. Price 10 centa. 

29. On the Freeh- Water InTortebratea of the North American Joraaeic, by Charles A . White. 1886. 
i^. 41pp. 4 pi. Price 5 cents. 

80. Second Contribution to the Studies on the Cambrian Faunas of North America, by Charles Doo- 
Uttle Walcott. 1886. 8°. 369 pp. 83 pi. Price 25 cents. 

31. Systematic Beview of our l>resent Knowledge of Fossil Insects, including Mjrriapods and Araeh- 
■Ids, by Samuel Hubbard Scndder. 1886. 8^. 128 pp. Price 15 cento. 

32. Lista and Analyses of the Mineral Springs of the United States (a Preliminary Study), by Albert 
C.Peale. 1886. V>. 235 pp. Price 20 cento. 

33. Notes on the Geology of Northern California, by J. 8. Diller. 1886.. 8o. 23 pp. Price 5 cento. 

34. On the Relation of the Laramie Mollnscan Fauna to that of the Succeeding Fresh- Water Eocene 
•ad Other Groups, by Charles A. White. 1886. S9. 54 pp. 5 pi. Price 10 cento. 

85. Physical Properties of the Iron-Carbureto, by Carl Barus and Vincent StronhsL 1886. 8P. 82 
ftp. Price 10 cento. 
36. Subsidence of Fine Solid Particles in Liquids, by Carl Bams. 1886. B9, 58 pp. Price 10 oento. 
87. T>i>es of the Laramie Flora, by Lester F. Ward. 1887. 8o. 354 pp. 57 pi. Price 25 cents. 

38. Peridotite of Elliott County, Kentucky, by J. S. Diller. 1887. 8o. 31pp. 1 pi. Price 5 cento. 

39. The Upper Beaches and Deltas of the Glacial I^ke Agassis, by Warren Upham. 1887. V>. 84 
pp. 1 pL Price 10 cento. 

. 40. Changes in River Courses in Wsshington Territory due to Glaciation, by Bailey Willis. 1887. 
t^. 10 pp. 4 pi. Price 5 cento. 

41. On the Fossil Faunas of the Upper Devonian— the Genesee Section, New York, by Henry 8. 
Williams. 1887. 8o. 121pp. 4 pi. Price 15 cento. 

42. Report of Work done in the Division of Chemistry and Physics, mainly during the Fiscid Tear 
]aB5>'86. F. W. Clarke, Chief Chemist. 1887. S9. 152 pp. 1 pi. Price 15 oento. 

43. Tertiary and Cretaceous Strato of the Tuscaloosa, Tombigbee, and Alabama Rivers, by £ugen« 
▲. Smith and Lawrence C. Johnson. 1887. 89. 189 pp. 21 pi. Price 15 cento. 

44. Bibliography of North American Geology for 1886, by Nelson H. Darton. 1887. 8P. 35 pp. 
Frice 5 cento. 

45. The Present Condition of Knowledge of the Geology of Texas, by Robert T. HilL 1887. SP. 94 
pp. Price 10 cento. 

46. Nature and Origin of Deposito of Phosphate of Lime, by R. A. F. Penrose, Jr., with an Intxo- 
d«ction by N. S Shaler. 1888. 8o. 143 pp. Price 15 oento. 

47. Analyses of Waters of the Yellowstone National Park, with an Account of the Methods of 
Analysis employed, by Frank Austin Gooch and James Edward Whitfield. 1888. 8o. 84 pp. Price 
ID cento. 

48. On the Form and Position of the Sea Level, by Robert Simpson Woodward. 1888. 8o. 88 pp. 
Price 10 cento. 

49. Latitudes and Longitudes of Certain Pointo in Miasonri, Kansas, and New Mexico, by Robert 
Btanpson Woodward. 1889. 9P. 133 pp. Price 15 cento.. 

50. Formulas and Tables to facilitate the Construction and Use of Maps, by Robert SimiMon Wood- 
ward. 1889. 8o. 124 pp. Price 15 cento. 

51. On Invertebrate Fossils fh>m the Pacific Coast, by Charles Abiathar White. 1888. 80. 102 pp. 
i4pl. Price 15 oento. 

62. SubaJSrial Decay of Rocks and Origin of the Red Color of Certain Formations, by Israel Cook 
Rnssell. 1889. 8P. 65 pp. 5 pi. Price 10 cento. 

58. The Geology of Nantucket, by Nathaniel Southgato Shaler. 1888. 80. 55 pp. 10 pL Price 10 
osuts. 

54. On the Tharmo-Electric Measurement of High Temperatures, by Carl Barus. 1889. 8°. 313 pp. 
incl. Ipl. 11 pt. Price 25 cento. 

55. Report of Work done in the Division of Chemistry and Physics, mainly during the Fiscal Year 
l«B6-'87. Frank WigglesworthCUrke, Chief Chemist. 1889. 8o. 96 pp. Price 10 oento. 

66. Fossil Wood and Lignite of the Potomac Formation, by Frank HaU Knowlton. 1889. 8o. 72 pp. 
7 pi. Price 10 cento. 

57. A Geological Reconnaissance in Southwestern Kansas, by Robert Hay. 1890. 89. 49 pp. 2 pi. 
Price 5 cento. 

68. The Glacial Boundary in Western Pennsylvania, Ohio, Kentucky, Indiana, and Illinois, by George 
Frederick Wright, with an Introduction by Thomas Chrowder Chamberlin. 1890. 89. 112 pp. 8 pi. 
Price 15 oento. 

•9. The Gabbros and Associated Rocks in Delaware, by Frederick D. Chester. 1890. 8^. 45 pp. 
1 pi. Price 10 cento. 

60. Report of Work done in the Division of Chemistry and Physics, mainly during the Fiscal Year 
1887-'88. F. W. Clarke, Chief Cheniist. 1800. 8o. 174 pp. Price 15 cento. 

61. Contributions to the Mineralogy of the Pacific Coast, by William Harlow Melville and Waldemar 
Lindgren. 1890. 8°. 40 pp. 3 pi. Price 5 cento. 

62. The Greenstone Schist Areas of the Menominee and Marquette Regions of Michigan; a Contri- 
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button to the Sal()eot of Djnuunio Metwnorphism in Brapttre Bocks, by George Huntington William* i 
with an Introdnotton by Boland Duer Irving. 1890. 89. 241 pp. 18 pi. Price 30 cents. 

<B. A Bibliography of Paleozoic Crustacea from 1808 to 1889, including a List of North Americaa 
Species and a Systematic Arrangement of Genera, by Anthony W. Yogdes. 1890. SP. 177 pp. PriM 
15 cents. 

84. A report of Work done in the Division of Chemistry and Physics, mainly during the Fiscal 
Year 1888-*89. F. W. Clarke, Chief Chemist. 1890. 8°. 80 pp. Price 10 cents. 

86. Stratigraphy of the Bituminous Coal Field of Pennsylvania, Ohio, and West Yirginia, by Xsrail 
C.White. 1891. 8°. 212 pp. 11 pi. Price 20 cents. 

88. On a Group of Yolcanic Rocks from the Tewan Mountains, New Mexico, and on the Occnrrenioe 
ofPrimary Quarts in Certain Basalts, by Joseph Paxsonlddings. 1890. 8°. 34 pp. Price 5 cents. 

87. The Belattons of the Traps of the Newark System in the New Jersey Begion, by Nelson Horatl* 
Darton. 1890. 8o. 82 pp. Price 10 cents. 

88. Earthquakes in California in 1889, by James Edward Keeler. 1890. 8^. 25 pp. Price 5 cente. 
80. A Classed and Annotated Bibliography of Fossil Insects, by Samuel Hubbard Scudder. 1890. 

80. 101 pp. Price 15 cents. 

70. Report on Astronomical Work of 1889 and 1890, by Robert Simpson Woodward. 1890. 8o. 79 pf . 
Price 10 cents. 

71. Index to the Known Fossil Insects of the World, including Myriapods and Arachnids, by Samuil 
Hubbard Scudder. 1891. 8o. 744 pp. Price 50 cents. 

72. Altitudes between Lake Sup^or and the Rooky Mountains, by Warren Upham. 1891. 9^, 
220 pp. Price 20 cents. 

73. The Yisoosity of SoUds, by Carl Barus. 1891. 9P. xii, 189 pp. 8 pi. Price 15 cents. 

74. The Minerals of North Carolina, by Frederick Augustus Genth. 1891. 8o. 110 pp. Price U 
cents. 

75. Record of North American Geology for 1887 to 1889, inclusive, by Nelson Horatio Darton. 1891. 
89. 173 pp. Price 15 cents. 

78. A Dictionary of Altitudes in the United States (Second Edition), compiled by Henry Gannett, 
Chief Topographer. 1891. 8o. 393 pp. Price 25 cents. 

77. The Texan Permian and its Mesosoio Types of FossUb, by Charles A. White. 1891. 8P. 51 p|^. 
4 pi. Price 10 cents. * 

78. A Report of Work done in the Division of Chemistry and Physics, mainly during the Fisoil 
Year 1888-'90. F. W. Clarke, Chief Chemist. 1891. 8o. 131pp. Price 15 cents. 

79. A Late Yolcanic Eruption in Northern California and its Peculiar Lava, by J. 3. Dlller. 1891. 8^. 
83 pp. 17 pi. Price 10 cents. 

80. Correlation Papers— Devonian and Carboniferous, by Henry Shaler Williams. 1891. 89. 279 p^ 
Price 20 cents. 

81. Correlatiou Papers— Cambrian, by Charles DooUtUe Waloott. 1891. 8o. 447 pp. 3 pi. Pri«e 
25 cents. 

82. Correlation Papers— Cretaceous, by Charles A. White. 1891. 8^. 278 pp. 3 pi. Price 20 centt. 

83. Correlation Papers— Eocene, by William Bullock Churk. 1891. 8°. 173 pp. 2 pi. Price 15 cents. 

84. Correlation Papers— Neocene, by W. H. Dall and G. D. Harris. 1892. 8°. 340 pp. 3 pi. PriM 
25 cents. 

85. Correlation Papers— The Newark System, by Israel Cook Russell. 1802. 8o. 344 pp. 13 pi. 
Price 25 cents. 

88. Conelation Papers— Arohean and Algonkian, by C. R. Yan Hise. 1802. 89. 540 pp. 12 pL 
Price 25 cents. 

87. A Synopsis of American Fossil Braohiopoda, including Bibliography and Sjrnonymy, by Charlies 
Schuchert. 1807. 89. 484 pp. Price 30 cents. 

88. The Cretaceous Foraminifera of New Jersey, by Rufus Mather Bagg, Jr. 1808. 8<^. 80 pp. 8 
pi. Price 10 cents. 

80. Some Lava Flows of the Western Slope of the Sierra Nevada, California, by F. Leslie Ransonie. 
1808. 8°. 74 pp. 11 pi. Prioe 15 cents. 

80. A Report of Work done in the Division of Chemistry and Physics, mainly during the Fiscal 
Year 1880-'91. F. W. Clarke, Chief Chemist 1892. 89. TI pp. Price 10 cents. > 

91. Record of North American Geology for 1890, by Nelson Horatio Darton. 1891. 8<3. 88 pp. Priee 
10 cents. 

92. The Compressibility of Liquids, by Carl Bams. 1892. 8°. 98 pp. 29 pi. Price 10 cents. 

93. Some Insects of Special Interest from Florissant, Colorado, and Other Points in the Tertiaries 
of Colorado and UUh, by Samuel Hubbard Scudder. 1892. 89. 35 pp. 3 pi. Price 5 cents. 

94. The Mechanism of Solid Yiscosity, by Carl Barns. 1892. 89. 138 pp. Price 15 cents. 

96. Earthquakes in California in 1890 and 1891, by Edward Singleton Holden. 1892. 8<>. 31 p^ 
Price 5 cents. 

96. The Yolume Thermodynamics of Liquids, by Carl Barus. 1892. 8°. 100 pp. Price 10 cents. 

97. The MesoiEoic EchinodermaU of the United SUtes, by William BuUock Clark. 1883. 8o. 207 
pp. 50 pi. Price 20 cents. 



Vr ADVERTISEMENT. 

§8. Flora of the Oatlying Carboniferous Baalns of Southwefldern HiBSoiiti by David White. U», 
^. 139 pp. 6 pi. Price 15 cents. 

•9. Record of North American Geology for 1891, by NeUon Horatio Darton. 1892. 8o. 73 pp. 
Price 10 cents. 

100. Bibliography and Index of the Publications of the XT. S. Geological Surrey, 1879-1892, by PhiUp 
Off^Teling Warman. 1893. 8*^. 485 pp. Price 25 cents. 

101. Insect Fauna of the Rhode Island Goal Field, by Samnel Hubbard Soadder. 1893. »>. 27 pp. 
Spl. Price 5 cents. 

102. A Catalogue and Bibliography of North American Mesosoio Invertebrata, by Cornelius Breck- 
inridge Boyle. 1893. 9°. 815 pp. Price 25 cents. 

103. High Temperature Work in Igneous Fusion and Bbullition, chiefly in Relation to Pressure, by 
Csrl Bams. 1893. 8^. 57 pp. 9 pi. Price 10 cents. 

104. Glaciation of the Yellowstone Valley north of the Park, by Walter Harvey Weed. 1898. 8^. 
41 pp. 4 pi. Price 5 cents. 

105. The Ijunsmle and the Overlying Livingston Formation in Montana, by Walter Harvey Weed, 
with Report on Flora, by Frank Hall Knowlton. 1893. 99. 68 pp. 6 pi. Price 10 cents. 

106. The Colorado Formation and its Invertebrate Fanna, by T. W. Stanton. 1898. 8^. 288 pp. 
49 pi. Price 20 cents. 

107. The Trap Bikes of the Lake Champlain Region, by James Fnrman Kemp and Vernon Free- 
man Marsters. 1893. 8^. 62 pp. 4 pi. Price 10 cents. 

108. A Geological Beoonnoissance in Central Washington, by Israel Cook Russell. 1893. 8^. 108 pp. 
12 pi. Price 15 cents. 

109. The Eruptive and Sedimentary Rooks on Pigeon Point, Minnesota, and their Contact Phenom- 
ena, by William Shirley Bayley. 1896. 8o. 121pp. 16 pi. Price 15 cents. 

110. The Paleosoic Section in the Vicinity of Three Forks, Montana, by Albert Charles Peale. 1898. 
t*. 56 pp. 6 pi. Price 10 cents. 

111. Geology of the Big Stone Gap Coal Field of Virginia and Kentucky, by Marina R. Campbell. 
1183. 9P. 106 pp. 6 pi. Price 15 cents. 

112. Earthquakes in California in 1892, by Charles D. Perrine. 1893. 8o. 67 pp. Price 10 oents. 

113. A Report of Work done in the Division of Chemistry during the Fiscal Years 1891-'92 and 
1892-'03. F. W.t:iarke, Chief Chemist. 1893. 8^. 115 pp. Price 15 cents. 

114. Earthquakes in California In 1893, by Charles D. Perrine. 1894. 8o. 23 pp. Price 5 oents. 

115. A Geographic Dictionary of Rhode Island, by Henry Gannett. 1894. 8P. 31 pp. Price 6 oents. 

116. A Geographic Dictionary of Massachusetts, by Henry Gannett. 1894. 8<». 126 pp. Price 15 cents. 

117. A (Geographic Dictionary of Connecticut, by Henry Gannett. 1894. 8^. 67 pp. Price 10 cents. 

118. A Geographic Dictionary of New Jersey, by Henry Gannett. 1804. dP. 181pp. Price 15 cents. 

119. A Geological Reoonnoissance in Northwest Wyoming, by George Homans Eldridge. 1894. 99, 
72 pp. 4 pi. Price 10 cents. 

120. The Devonian System of Eastern Pennsylvania and New York, by Charles S. Pressor. 1895. 
I». 81pp. 2 pi. Price 10 cents. 

121. A Bibliography ot North American Paleontology, by Charles Rollin Keyes. 1894. 8o. 251 pp. 
Price 20 cents. 

122. Results of Primary Triangulation, by Henry Gannett. 1894. 8o. 412 pp. 17 pi. Price 25 cents. 

123. A Dictionary of Geographic Positions, by Henry Gannett. 1895. 99. 183 pp. 1 pi. Price 15 
oents. 

124. Revision of North American Fossil Cockroaches, by Samnel Hnbbard Soadder. 1896. 8^. 176 
pp. 12 pi. Price 15 cents. 

125. The ConstituUon of the SUicates, by Frank Wigglesworth Clarke. 1895. 8<>. 1 09 pp. Price 15 
omts. 

126. A Mineralogical Lexicon of Franklin, Hampshire, and Hampden Counties, Massachusetts, by 
Benjamin Kendall Emerson. 1895. 8°. 180 pp. 1 pi. Price 15 cents. 

127. Catalogue and Index of Contributions to North American Geology, 1732-1891, by Nelson 
Horatio Darton. 1896. 99. 1046 pp. Price 60 cento. 

128. The Bear River Formation and ito Characteristic Fauna, by Charles A. White. 1896. 99. 108 
pp. 11 pi. Price 15 cento. 

129. Earthquakes in California in 1894, by Charies D. Perrine. 1895. 8<>. 25 pp. Price 5 cents. 
130 Bibliography and Index of North American Geology, Paleontology, Petrology, and Mineralogy 

for 1892 and 1893, by Fred Boughton Weeks. 1896. 99. 210 pp. Price 20 cento. 

181. Report of Progress of the Division of Hydrography for the Calendar Years 1893 and 1894, by 
Frederick Haynes Newell, Topographer in Charge. 1895. 9^. 126 pp. Price 16 cento. 

182. The Disseminated Lead Ores of Southeastern Missouri, by Arthur Winslow. 1896. 99. 31 pp. 
Prke 5 (tents. 

183. Contributions to the Cretaceous Paleontology of the PaciHc Coast: The Fauna of the KnoxviUe 
Beds, by T. W. Stonton. 1895. 8°. 132 pp. 20 pi. Price 15 cento. 

184. The Cambrian Rocks of PennsylvanU, by Charles Doolittle WalcoU. 1896. 8o. 43 pp. 15 pi. 
Price 5 cento. 

185. Bibliography and Index of North American Geology, Paleontology, Petrology, and Mineralogy 
fortheYearl894, by F.B. Weeks. 1896. 8o. 141pp. Price 15 cento. 
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136. Volcanic Rocks of South Mountain, Pennaylvania, by Florence Baecom. 1806. 8o. 124 pp. M 
pi. Price 15 cents. 

137. The (xeology of the Fort Riley Military Reservation and Vicinity, Kansaa, by Robert Hajr« 
1896. 8o. d5pp. 8 pi. Price 5 cents. 

188. Artesian- Well Prospects in the Athmtic Coastal Plain Region, by N. H. Darton. 1896. S°. 2S 
pp. 19 pi. Price 20 cents. 

139. Geology of the Castle Mountain Mining District^^Iontana, by W.U.Weed and L.V.Pirssoft, 
1896. 8°. 164 pp. 17 pi. Price 16 cents. 

140. Report of Progress of the Division of Hydrography for the Calendar Year 1896, by Frederick 
Haynes Newell^ Hydrographer in Charge. 1896. 8°. 356 pp. Price 25 cents. 

141. The Eocene Deposits of the Middle Atlantic Slope in Delaware, Maryland, and Virginia, by Wil^ 
iam Bullock Clark. 1896. 9P, 167 pp. 40 pi. Price 15 cents. 

142. A Brief Contribution to the Geology and Paleontology of Northwestern Louisiana, by T. Waf> 
land Vaufrhan. 1896. 9P. 65 pp. 4 pi. Price 10 cents. 

148. A Bibliography of Clays and the Ceramic Arts, by John C. Branner. 1896. SP. 114 pp. PriM 
15 cents. 

144. The Moraines of the Missouri Coteau and their Attendant Deposits, by James Edward Todi. 
1896. BP. 71pp. 21 pi. Price 10 cents. 

145. The Potomac Formation In Virginia, by W.M.Fontaine. 1896. 8°. 149 pp. 2 pi. Price 15 centi. 

146. Bibliography and Index of North American Geology, Paleontology, Petrology, and Minet^ 
alogy for the Year 1895, by F. B. Weeks. 1896. 8°. 130 pp. Price 15 cents. 

147. Earthquakes iu Cfdifomia in 1895, by Charles D. Perrine, Assistant Astronomer in Charge of 
Earthquake Observations at the Lick Observatory. 1896. 8°. 23 pp.' Price 5 cents. 

148. Analyses of Rocks, with a Chapter on Analytical Methods, Laboratory of the United StatM 
Geological Survey, 1880 to 1896, by F.W.Chirke and W.F. Hillebrand. 1897. 8°. 306 pp. Price t9 
cents. 

149. Bibliography and Index of North American Greology, Paleontology, Petrology, and Mineralogy 
for the Year 1896, by Fred Boughton Weeks. 1897. 89. 152 pp. Price 16 cents. 

150. The Educational Series of Rock Specimens Collected and Distributed by the United Statw 
Geological Survey, by Joseph Silas Diller. 1898. 8o. 400 pp. 47 pi. Price 25 cents. 

151. The Lower Cretaceous Grypbseas of the Texas Region, by R. T. Hill and T. Wayland Vanghsa. 
1898. 80. 139 pp. 36 pi. Price 15 cents. 

152. A Catalogue of the Cretaceous and Tertiary Plants of North America, by F. H. Knowltoa. 
1898. 80. 247 pp.. Price 20 cenCa. 

In prest: 

153. A Bibliographic Index of North American Carboniferous Invertebrates, by Stuart Weller. 189S. 
8°. pp. Price cents. 

164. A Gazetteer of Kansas, by Henry Gannett. 1898. 8^. pp. Price cents. 
155. Earthquakes in Calif omia in 1896 and 1897, by Charles D. Perrine, Assistant Astronomer Ib 
Charge of Earthquake Observations at the Lick Observatory. 1898. 8°. pp. Price cents. 

WATERrSUPPLY AND IRRIGATION PAPERS. 

By act of Congress approved June 11, 1896, the following provision was made: 
"Provided, That hereafter the reports of the Geological Survey in relation to the ganging af 
streams and to the methods of utilizing the water resources may be printed in octavo form, not t» 
exceed one hundred pages in length and Ave thousand copies in number; one thousand copies af 
which shall be for the ofScial use of the Geological Survey, one thousand five hundred copies shall l» 
delivered to the Senate, and two thousand five hundred copies sliall be delivered to the House of R4|^ 
resentatives, for distribution.' 
Under this law the following papers have been published: 

1. Pumping Water for Irrigation, by Herbert M. Wilson. 1896. 8°. 67 pp. 9 pi. 

2. Irrigation near Phoenix, Arizona, by Arthur P. Davis. 1897. 8P. 97 pp. 31 pi. 

3. Sewage Irrigation, by George W. Rafter. 1897. 8°. 100 pp. 4 pi. 

4. A Reconnoissance In Southeastern Washington, by Israel Cook Russell. 1897. 8P. 96 pp. 7 pi. 

5. Irrigation Practice on the Great Plains, by Ellas Branson Cowgill. 1897. 8°. 39 pp. 12 pi. 

6. Undergi^ound Waters of Southwestern Eimsas, by Erasmus Haworth. 1897. 8o. 65 pp. 12 pi. 

7. Seepage Waters of Northern Utah, by Samuel Fortier. 1897. 8o. 50 pp. 3 pi. 

8. WindmiUs for Irrigation, by E. C. Murphy. 1897. 8©. 49 pp. 8 pi. 

9. Irrigation near Greeley, Colorado, by David Boyd. 1897. 89. 90 pp. 21 pi. 

10. Irrigation in Mesilla Valley, New Mexico, by F. C. Barker. 1898. 89. 51 pp. 11 pi. 

11. River Heights for 1896, by Arthur P. Davis. 1897. 8°. 100 pp. 

12. Water Resources of Southeastern Nebraska, by Nelson H. Darton. 1898. 8°. 56 pp. 21 pi. 

13. Irrigation Systems in Texan, by William Ferguson Hutson. 1898. 8^. 67 pp. 10 pi 

14. New Tests of Certain Pumps and Water-Lifts used in Irrigation, by Ozni P. Hood. 1898. •». 
9lfpp. Ipl. 

15. Operations at River Stations, 1897, Part I. 1898. 8°. 100 pp. 

16. Operations at River Stations, 1897, Part II. 1898. 8''. 101-200 pp. 
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TOPOGRAPHIC MAP OF TH£ UNITED STATES. 

When, in 1882, the Oeologioal Survey wm directed by lav to make a geologio map of the TTnited 
Slatee, there was in existence no suitable topographic map to serve as a base fbr the geologic map. 
The preparation of such a topographic map was therefore immediately begun. About one-fifth of the 
afea of the country, excluding Alaska, has now been thus mapped. The map is published in atlas sheets. 
tfnder the plan adopted the entire area of the country is divided into small qiuidrangnlar districts 
(designated guadrangU*)^ bounded by certain meridians and parallels. The unit of survey is also the 
unit of publication. The separate sheets are sold at 5 cents each when fewer than 100 copies are pur- 
chased, but when they are ordered in lots of 100 or more copies, whether of the same sheet or of 
different sheets, the price is 2 cents each. The mapped areas are widely scattered, nearly every 
State bfing represented. More than 000 sheets have been engraved and printed; they are tabulated 
bj States in the Survey's "List of Publications," a pamphlet which may be had on application. 

The map sheets represent a great variety of topographic features, and with the aid of descriptive 
text they can be used to illustrate topographic forms. This has led to the projection of an educational 
series of topographic folios, for use wherever geography is taught in high schools, academies, and 
oelleges. Of this series the first folio has been issued, vis : 

1. Physiographic types, by Henry Gannett, 1808, folio, consisting of the following sheets and 4 
pages of descriptive text: Fargo (X. Dak.-Minn.), a region in youth; Charleston (W. Vs.), a region 
ia maturity; Caldwell (Kans.), a region in old age; Palmyra (Va.). a r^uvenated region; Mount 
Shasta (Cal.). a young volcanic mountain; Eagle (Wis.), moraines; Sun Prairie (Wis.), drumllns; 
Denaldsonville (La.), river flood plains; Boothbay (Me.), a fiord coast; Atlantic City (N. J.), a bar- 
lier-beaoh coast. 

GEOLOGIC ATLAS OF THE UNITED STATES. 

The Geologic Atlas of the United States is the final form of publication of the topographic and 
geologic maps. The atlas is issued in parts, or folios, progressively as the surveys are extended, and 
Is designed ultimately to cover the entire country. 

Bach folio contains topographic, geologic, economic, and structural maps, together with textual 
dsacriptions and explanations, and is designated by the name of a principal town or of a prominent 
natural feature within the district 

Two forms of issue have been adopted, a ''library edition" and a "field edition." In both the 
sheets are bound between heavy paper covers, but the library copies are permanently bound, while 
th» sheets and.covei-s of the field copies are only temporarily wired together. 

Under the law a copy of each folio is sent to certain public libraries and educational institutions. 
The remainder are sold at 25 cents each, except such as contain an unusual amount of matter, which 
are priced accordingly. Prepayment is obligatory. The folios ready for distribution are listed below. 



Ko. 



Name of sheet. 



Livingston 

Hinggold < 

Placerville 

Kingston 

Sacramento , 

Chattauooga 

Pikes Peak* 

Sewanee 

Anthracite-Crest- 
ed Butte. 
Harpers Ferry.. 

Jackson 

EstiUville I 

Fredericksburg . . / 
Staunton / 




Lassen Peak 

Knoxville { 

17 ' Marysville 
16 , Smartsville 

19 ' Stevenson . 



W ! Cleveland 

31 I PikeviUe 

n \ McMinnville.. 

W 1 Nomini |i 

H i Three Forks I 



Montana.. 

Georgia. . . 

Tennessee 

California. 

Tennessee 

Cslifomia. 

Tennessee 

Colorado.. 

Tennessee 

Colorado.. 

Virginia.. 

West Va. . 

Maryland. 

California. 

Virginia.. 

Kentucky. 

Tennessee 

Maryland. 

Virginia . . 

Virginia . . 

West Va.. 

CaUfornia. 

Tennessee 

N.Carolina 

Oslifomia. 

California. 

Alabama. 

Georgia 

Tennessee 

Tennessee 

Tennessee 

Tennessee 

Maryland. 

Vir^nia . . 

Montana. . 



Limiting meridians. 



lee J 



lioo-ilio 
850-86° 30' 

laoo 30'-12ie 
84° 30'-85«> 

1210-1210 80* 
850-85° 30' 

106O-105O 30' 

85° 30'-80o 

leeo 45'-l07o 15' 

770 80'-78o 

120° 30'-121o 

820 30' -83° 

770.770 30' 

790-790 30' 

1210-1220 

830 30'-84o 

1210 30'-122o 
1210-1210 30' 

850 30'-8eo 

840 30'-85o 
850-860 30' 
860 30'-«jo 

760 30'-77o 
1110-1120 
*Out of stock. 



Limiting parallels. 



Area, in Price, 
' square in 
I miles, oente. 



450-400 
340 30'-35o 

380 30'-39o 
350 30'-3«o 
380 80'-39o 
850-350 30' 
380 30'-39o 
350-350 30' 
880 45'-39o 

390-390 30' 

380-580 30' 

30O 80'-37o 

380-380 30' 



30' 
40O-41O 
350 80'-4Mo 

390-390 30' 
390-390 30' 

340 30'-35o 

350-350 80' 
850 80'-30o 
350 30'-80o 

38O-38O80' 



3,854 
980 



932 
975 
932 
975 
465 



925 



957 



938 I 



3,634 



925 ; 
925 I 



25 

25 

25 
25 
25 
25 
25 
25 
50 

25 

25 



25 



25 

25 

25 
25 

25 



975 



25 

966 i 23 
969 I 25 

938 25 

8,854 50 
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No. 


Name of sheet. 


State. 


Limiting meridians. 


Limiting paraHtla. 


Area 

sqof 
mill 


25 


London 


Tennessee 
Virginia.. 
WestVa.. 
Tennessee 
Virginia.. 
Maryland. 
WestVa.. 

CaUfomla. 

Wyoming. 

California. 
Virginia.. 
WestVa.. 
Tennessee 
WestVa.. 
Alabama . 
Colorado . . 
CalifornU. 
Montsna.. 
California. 
Tennessee 
California. 


840-AIO 30' 

} 810-810 30' 

830-830 30 

790-790 30' 

121° 00' 25"-121o 03' 45" 
I 1210 01' 35"-121o 05' 04" 
1 1200 67' 05"-121o 00' 25" 

1100-1110 

1200-1200 30' 

} 790-790 30' 

840-84° 30' 
8OO-8OO 80' 
86O-8608O' 

1040 30'-]05o 

1200 80'-121o 
1120 29' 80"-112o 36' 42" 

1200-1200 30' 
840 30'-86o 

1200-1200 30' 


35o8D'-36o 
370-37^30' 
360-860 80' 

890.490 w 

390 13' 50"-39o 17' 16" 
390 10' 22"-39o VA' 50" 
390 13- 50"-3Bo 17 HJ" 

44<>uy> 

380 30'-39O 
38o30'-»o 
36'-3a» 80' 

340-340 30' 
380-86P 80' 
390 30'-40o 
450 50/ 28"-46o 02' 64" 
H90-390 80' 
360-:MQ 80' 
37O-30'-4»o 


969| 

951 

963 

925 

11.66 
12.09 
11. 6& 

8,412 

932 
982 
968 
932 

966 


26 

27 

28 
29 

30 

81 
82 
33 


Pocahontas { 

Morristown. 

Piedmont 

Nevada City: 
Nevada City.) 
Grass Valley. 
Banner Hill.j 

Yellowstone Na- 
tional Park: 

Gallatin ] 

Canyon 1 

Shoshone.... f 
Lake J 

Pyramid Peak.... 

Franklin { 

Briceville 


34 
35 


Backhannon 

Gadsden 


36 


Pneblo 


988 


37 
38 
89 
40 
41 


Downieville 

Bntt especial 

Truckee 

Wartbnrg 

Sonora. 


919 
22.80 
925 
963 
944 









STATISTICAL PAPERS. 



Mineral Besouroes of the United States, 1882, by Albert Williams, jr. 1883. 80. zril, 81B pp. Priea 
60 cents. 

Mineral Resonrces of the United States, 1883 and 1884, by Albert Williams, Jr. 1885. 80. xir, 1016 
pp. Price 60 cents. 

Mineral Resources of the United States, 1885. Division of Mining Statistics and Technolou". >«W6. 
go. vii, 576 pp. Price 40 cents. 

Mineral Resources of the United States, 1886, by David T.Day. 1887. 8°. vUi,81ipp. PneeSOcenta. 

Mineral Resources of the United States. 1887, by David T.Day. 1888. 8°. vii, 832 pp. PrlwSu cents. 

Mineral Resources of the United SUtes, 1888, by David T. Day. 1890. 8°. vii, 652 pp. Pritv> '>0 oenta. 

Mineral Resources of the United States, 1889 and 1890, by David T. Day. 1892. 80. vili, 071 up. 
Price 50 cents. 

Mineral Resources of the United States, 1891, by David T. Day. 1893. 80. vii, 630 pp. Prioe SO centa. 

Mineralliesonrces of the United States, 1892, by David T.Day.' 1893. 8©. vii, 850 pp. Prise BOcents. 

Mineral Resources of the United States, 1893, by David T.Day. 1804. 80. viU,810M». Price 50 cento. 

On March 2, 1895, the following provision was included in an act of Congress : 

''Provided, That hereafter the report of the mineral resources of the United States stell be iMiaed 
as a jMurt of the report of the Director of the Geological Survey.'* 

In compliance with this legislation the following reports have been published : 

Mineral Resources of the United States, 1894, David T. Day, Chief of Division. 1895. 8°. xv, 646 
pp., 23 pi. ; xix, 735 pp., 6 pi. Being Parts III and IV of the Sixteenth Annual Report. 

Mineral Resources of the United SUtes, 1895, David T. Day, Chief of Division. 1896. 9P. xxUl, 
542 pp., 8 pi. and maps; iil, 643-1058 pp., 9-13 pi. Being Part HI (in 2 vols.) of the SaTaoteantb 
Annual Report. 

Mineral Resources of the United States, 1896, David T. Day, Chief of Division. 189T. 8°. xii,6«8 
pp.. 1 pi. ; 643-1400 pp. Being Part V (in 2 vols.) of the Eighteenth Annual Report. 

The report on the mineral resources for the calendar year 1897 will form a part of the Ninetefl'nth 
Annual Report of the Survey. 

The money receive<l ftom the sale of the Survey publications is deposited in the Treasury, and the 
Secretary of the Treasury declines to receive bank checks, drafts, or postage stampa; all reiu«< tanoes, 
therefore, must be by mo.vey obder, made payable to the Director of the United States (ieologioal 
Survey, or in cubrknct— the exact amount. Correspondence relating to the publications of the 



Survey should be addressed to— 



Washington. D. C, June, 1898, 

I>>ull. 152 17 



Thx Dukctor, 

Unftbd Statm Gbolooical Simv«T, 

Wamunqvor, D. 0. 
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